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@ There are only a few of these machines in America. With t} 
Si , 6 Robertson Fatigue Testing Machine, Macwhyte can measure 
apne WG We the resistance which the wire offers to repeated bending 


Constant experiments with this machine have helped Mac 


has made it possible 


develop wire with a higher fatigue resistance. This operatio: 


1 of Macwhyte’s policy of producing only high quality wi 
for Macwhyte to ~ yte's policy of p g only high quality w 


stant research is one of the many reasons why Macwhyte PR} 


produce a tougher, Wire Rope gives such good service. 


stronger wire rope 


Monarch WHYTE 
STRAND PREformed 
Wire Rope is specially 
designed for jobs 
where ropes must 
stand up under severe 
bending. Macwhyte 


manufactures special 
constructions for 

shovels, draglines, 

cableway excava- 

tors, scrapers, 

loaders, mixers, 

pavers, incline 

hoists. Macwhyte 

coe cham oetelioemiemneatniineetanteallll 


also makes spec- 
ially designed 


non - preformed 
ropes. 
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They Know What Thev Like 


URING recent weeks this writer has had occasion 
D to discuss with a number of readers the changes 
in the format of this journal. Almost invariably, in the 
course of such talks, the advertising pages have been 
brought into the picture, and brought, be it noted, by 
the readers. This sort of thing is interesting and hearten- 
ing to a publisher, for it is further evidence of a live and 
intelligent appreciation by his readers of the service 
offered to them through the advertising section. 

To the advertisers, also, it must be interesting. For the 
publisher’s share of this particular job is but to provide 
an effective vehicle by which the advertiser can carry his 
story to the readers. The use made of that vehicle and the 
value to be derived from it are up to the advertiser. It is 
his copy and presentation that must register with the 
readers. 

At one stage in the development of advertising it was 
assumed that all readers were naive creatures who, by 
incantation, could be moulded into acquiescence almost 
without their knowing it. Advertising was supposed to be 
the magic potion by which this spell might be cast. But 
-o far as concerns the technical and industrial reader, 
“those days are gone forever.” 


The READERS of a journal such as this are not guinea 
pigs. They are far above the average in intelligence and 
critical capacity. And today they are advertising-wise— 
far more so than is suspected by some advertising men. 
They know what they are looking for in advertising, what 
interests them and what is useful and valuable to them. 
They are quick to appraise what is offered: what appeals 
to them they accept, what does not appeal, they reject as 
“the bunk.” Consciously or unconsciously they are turn- 
ing thumbs up or thumbs down on every piece of adver- 
tising copy that passes before their eyes. 

This does not mean that the reader is qualified to write 
the advertising or even to tell the advertising man how 
to do it. The concert or theater-going public is not com- 
posed of conductors or playwrights. But the public 
“knows what it likes.” Advertising is an art to be prac- 


ticed by a specialist. But the goal of every art is to accom- 
plish its effect with the minimum of effort on the part of 
its object. The object of the advertising man’s art is the 
reader; he is his public and he “knows what he likes.” 

From all of which it is evident that the proper study 
of the advertising man is the reader. This does not belittle 
in the slightest the importance of skillful technique. 
Advertising copy must live always in a competitive at- 
mosphere; it must stop and attract the reader; it must 
he interesting enough in form and treatment to draw him 
into the message. But what of the message? There is the 
nub of the advertising contact. The substance of that mes- 
sage must take its color from the interests and tastes of 
those who are to receive it, not of those who send it. If 
the message fails, all fails. 


A LL THIS may sound elementary and trite to the adver- 
tising sophisticate. But, now and again, we still hear from 
readers the complaint that certain advertising “tells them 
nothing.” They ask for bread and they get ballyhoo. 
They are anxious to be told but they resent just being 
“*velled at.” They grow restive under either the bald or 
the subtle pressure of the “mass-appeal.” Advertising, 
they say, may be distributed in mass but it is read by 
individuals. They like to have some credit for knowing 
and understanding what they are asked to believe about 
the products that are offered to them. 

But these occasional complaints merely reflect the 
widespread and increasing interest now shown by dis- 
criminating readers in the advertising pages. And that in 
itself is pretty good evidence that more and more adver- 
tising men who write for the industrial journals are 
awake to their jobs. They are talking to their readers and 
not at them. They are applying the first and most impor- 
tant tenet of their craft: if advertising is to be of any 
value to the seller, it must first be of interest and value 
to the buyer. 
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CREDENTIALS 


In the twenty-five years of its business life the 
Le Roi Company achieved a distinguished suc- 
cess . .. a success built upon rendering full 
value in the products that bear the Le Roi name. 


® More than 500 skilled engineers and mechanics 
are employed in the modern, spacious Le Roi plant, 
comprising over 122,000 square feet of floor space. 


© Every modern tool and unit of precision machinery 


LE ROI COMPANY, 


Dependable POWER Posnanski 


Le Roi Engines, 4 to 400 H. P., the choice of 





Le Rol-Rix Air Compressors. Single or Le Roi direct connected 
the construction industry ‘for tried, tested two stave. Portable or statioriary. All 
and proved power on all typesofequipment. mountings. Built complete in one plant. 


—for both production and thorough testing—is pro- 
vided and the highest standards of precision manu- 
facturing enforced. 


® The purchaser of any unit of Le Roi equipmeni— 
engine, air compressor, or generating plant — is as- 
sured of value through outstanding design, select 
materials, and advanced standards of construction. 


® When in Milwaukee, make it a point to visit this 
great plant. 


MILWAUKEE, WIS. 





 eeih « LIGHT. 


Lighting and Generating Plan's 
—1%2 to 200 KW, DC or AC, any site, voltage or type— 
silent, smooth operation and long service life. 
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THIS WEEK AND NEXT 
HicghWAY LIGHTING is the sub- 


vet of a group of articles that be- 
vins in this issue with an interview 
in which S. G. Hibben, an engineer 
experienced in traffic and lighting 
matters, Surveys the present state and 
the future possibilities and cost of 
lighting our roads at night. 


When exceptionally bad ground 
halted progress on the 110th St. 
sewer tunnel under East River in 
Vew York, subshafts were sunk 220 
it, deep from within the headings to 
carry the bore through solid rock. 
This unusual piece of tunneling ts 
lescribed in this issue. 


When he set out to discover what 
was wrong with water utility man- 
agement methods, E. G. Plowman 
visited more than 40 water utility 
systems scattered throughout the 
country and obtained a case history 
in each instance. Based on this sur- 
vey he has prepared an enlightening 
account of management problems 
and their solution that begins with 
an article in this issue. 


A new school building design in 
which reinforced brickwork is used 
has been found effective in meeting 
the California requirement for re- 
sistance to horizontal seismic forces. 


Vemphis, adopted city planning 
sixteen years ago to promote sound 
physical development in harmony 
with expanding needs. Specific ex- 
amples of major accomplishments 


are described by L. P. Cockrill. 


7 

Froop CONTROL on the lower 
Wississippi by means of reservoirs 
on the lower Ohio and Tennessee 
rivers is the subject of an article by 


q Arthur E. Morgan to be published 


4 next week. Engineers of the TVA 


have given extensive study to the 
possibility of forming a great reser- 
voir by dams across the Ohio and 
the Tennessee where these two rivers 
and the Cumberland come together. 
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The Week’s Events 
Reader Comment 
Editorials 


What About Highway Lighting? 


(Highway design, Accident prevention) 


Tunnel Looped Under Bad Ground 


(Tunneling, Concrete lining) 


Faulis in Waterworks Management 5. G. PLowMAN 


(Water supply, Municipal administration) 


Earthquake Resistant Brick School Cuas. H. Fork 


(Building design, Reinforced brickwork) 


City Planning at Memphis L. P. Cockrite 


(Street planning. Transit, Zoning, Parks) 


Rubbish Handling Costs Reduced 
(Refuse disposal) 


From Field and Office 
Civil Engineers Meet at Detroit 


(Superhighways, Camp sanitation, Navigation, Bridge 
construction ) 


The Week’s Events (Continued) 

Construction Labor and Material Prices 244 

New Aids to the Constructor Adv.page 33 
A MODERN LIGHTED HIGHWAY is shown on the 


cover this week to introduce the series of arti- 
cles on highway lighting. beginning in this issue. 

























' I ‘HESE dog days seem coo/ when you 
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nsider the terrific heat of the auto 
clay c. 
The 


above, at the right, in which accelerated 


autoclave is the machine shown 


soundness tests of cement are made. 


Cement bars are steamed at 420°F in 


order to detect potential expansion, ifany, 


years before it would ordinarily occur. 


: : 
In the freezing machine, tests at the 
other extreme are made. In this machine, 


1 } 
mens are a.iternately fro 





e spec 


a temperature of 15° below zero, and 
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thawed. The purpose is to determine in 
advance how the concrete will perform 
on the job under outdoor exposure. 

This work is under the supervision of 
O. L. Moore, director of tests and re- 
search. Working with modern equipment, 
Mr. Moore directs literally millions of 
tests each year toinsurea quality product. 

The turbidimeter, using the “electric 
eye,” makes fineness tests of cement. The 
modern moist cabinet cures cement mor- 


tar and concrete specimens for various 


NEWS-RECORD MARKET PLACE - 









fugust 5, JG 


». Hote... pool 
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periods before testing at a temperat 
of 70°F and a relative humidity abo 
95 per cent the year round. 

While many of the tests made are: 
required by government and other sta 
ards, we figure that by being extra care! 
about testing, we can be extra sur 
unvarying quality. 

UNIVERSAL ATLAS CEMENT C0 
(United States Steel Corporation Subsidiary ) 


208 South LaSalle Street, Chicago 
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Wage Bill Passed 
By Senate 


Black Bill changes child labor 
provisions and includes regional 
differentials 


The Senate passed the Black wage 
and hour bill July 31 by a vote of 56 
to 28. The bill now goes to the House, 
where committee hearings are in prog: 
ress. 

The discretion of the Labor Stand- 
ards Board is somewhat limited in the 
final form of the bill. The board may 
set up a maximum work week which 
shall not be less than 40 hours and 
may establish minimum which 
shall not be greater than 40c. per hour. 
The wage and hour regulations of the 
board may take account of regional, 
industrial and seasonal factors. 


Child labor 


In the closing hours of the debate 
on the bill the provisions regulating 
the use of child labor thrown 
out, and a section incorporating the 
provisions of the Wheeler-Johnson Bill 
was substituted. Under the terms of 
this section a three-way attack is made 
on child labor. The transportation or 
sale in interstate commerce of the prod- 
ucts of child labor is forbidden and all 
goods so produced must be labelled. 
The transportation of child labor prod- 
ucts into states forbidding child labor 
is forbidden. And it is made unlawful 
for a producer of goods made by child 
labor or his agent to transport such 
goods in interstate commerce. It is 
intended that if any of these provi- 
sions are thrown out by the courts, 
those left will still prevent child labor. 

\mendments introduced in the Sen- 
ate at the last minute exempted sev- 
eral groups of workers, mostly en- 
gaged in work of an agricultural or 
seasonal nature. 

The Federal Tariff Commission is 
authorized to make investigations of 
cost differentials between foreign and 
domestic goods with a view to deter- 
mining whether additional _ tariffs 
should be passed. 

It appears likely that a strong fight 
will be made in the House for a more 
stringent measure, probably permitting 
4 maximum week as short as 35 hrs. 
and minimum wages as high as 70c. 


wages 


were 








Wide World Photo 


YOU CAN'T DIE HERE 


‘kes is the wire fence being erected 
on the Arroyo Seco bridge at Pasadena, 
Calif., after 91 people had committed 
suicide by jumping from the _ bridge. 
The 714-ft. woven wire fence is placed 
inside the balustrade on each side of 
the bridge, running about 60 ft. back 


of the main span on the approaches, 
and completely the main 
bridge. strands of 
barbed wire will be placed at the top 
of this fence. Funds for the work are 
being provided by the State Highway 


crossing 


Several heavy 


Commission. 








Prequalification Set Up 
In Indiana 


In accordance with the provisions of 
a law passed at the 1937 session of the 
Legislature, the Indiana Highway Com- 
mission has established forms of pre- 
qualification for contractors bidding 
on the construction or maintenance of 
highways. The prequalification — re- 
quirement goes into effect Sept. 6. 

The contractor chooses the type of 
work for which he considers himself 
qualified from among a division of ten 
classifications of types of highway work 
and receives a rating in that classifica- 
tion. He is required to submit a de- 
tailed financial statement accompanied 
by a certified audit prepared by a cer- 
tified public accountant. He must also 
fill in an experience questionnaire. 

On the basis of the information sent 
in, the contractor is given a maximum 
financial rating based on experience, 
equipment, and financial ability. 

A contractor will not be permitted 
to take contracts for an amount greater 
than his assigned financial rating, and 
no contractor will be permitted to have 


under contract more than $350,000 at 
any time, where an_in- 
dividual contract exceeds that amount. 
In this case, only those contractors who 
are in the $350.000 bracket will be 
permitted to bid on this type of work, 
and only then if it is within their maxi- 


mum financial rating. 


one except 


Army Ordered to Study 
All River Basins 


The House of Representatives on 
July 29 completed Congressional ac- 
tion on a joint resolution directing the 
War Department, through the Corps 
of Engineers, to prepare a comprehen- 
sive plan for flood control on all major 
streams in the country. 

Amendments designed to add to the 
scope of the report by including studies 


of hydroelectric power development 
and soil conservation, added to the 
bill by the House committee, were 


lost in a parliamentary maneuver. Had 
they remained, the bill would have 
conflicted with the pending Norris bill 
on water control problems. 
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New England Pacts 
Opposed by F.P.C. 


holds 


would 


Power Commission in- 


flood 


prejudice federal rights to power 


terstate compacts 


Acting on a request from the Senate 


and House committees which are now 


studying bills consenting to interstate 
flood control in 
Merrimac 


compacts concerning 
the 


valleys, the Federal Power Commission 


Connecticut and River 


has drawn up letters and memoranda 
expressing opposition to the Congres- 
sional approval of the compacts in 
their present form. 

The commission stated that although 
the compacts conform to congressional 
policies, set up in the flood control act 
of 1936, as regards apportionment of 


costs among the states, they constitute 


a radical departure from the estab- 
lished policy of the federal government 
with respect to the water power re- 


sources of the country. 

The letter stated that: “The commis- 
sion feels that those provisions of the 
compact which would work a surren- 
der by the United States of the federal 
the 


streams 


interest in water power 
of these those 
provisions which substitute for the pres- 
ent clearly defined and long established 
federal 
sources, an 
doubtful 


tingency of a 


resources 


and other 


control over these power re- 


uncertain, indefinite and 
based 
possible future 
the United 


states, 


control, upon the con- 


agree- 
ment between States and 
the 
siderations of 
the 


gue against the approval of the com- 


tributary raise grave con- 


national interest which 


commission believes strongly ar- 
pacts in their present form.” 

The commission’s opinion is based 
upon a report by the commission’s gen- 


eral counsel in which he finds that ap- 
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proval of the compacts would divest 
the federal 
control over power resources in the re- 


government of its present 
gions affected. The general counsel's re- 
port stated: 

“If the and 


Valley compacts are approved by Con- 


Merrimac Connecticut 
gress, the states signatory thereto may 
themselves develop the power from the 
the 
pacts or may provide for development 


projects constructed under com- 
by power companies or other private 
agencies. If the latter plan should be 
adopted, the signatory states will have 
a veto power over the national policy 
with respect to the disposition and use 
the 
terms and conditions under which any 


such signatory states shall make avail- 


of power developed nee as 


able the rights of ... power develop- 
ment shall be deter- 
by separate agreement or ar- 


herein reserved 
mined 
rangment between said states and the 
United States Under this provi- 
sion the federal government would 
not be free to give the preference 
to municipalities and public power dis- 
tricts 


gressional policy since 1920 to pro- 


which it has been the con- 


vide, 
Golden Gaie Manager 
Resigns Post 


James Reid, manager of the Golden 
Gate Bridge and Highway District. has 


submitted his resignation effective 
August 31, and the resignation has 


Mr. Reid has remained 


in his position through a difficult period 


been accepted. 
in the affairs of the 
that 
been finished he has resigned to accept 


district, and now 


construction of the bridge has 


an office in an unnamed industrial or- 
ganization. 

The district operating committee has 
deferred action on the appointment of 


to Mr. Reid until Aug. 11. 


a successor 
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A. F. of L. Agreement j, 
Signed at Grand Coulee 
Mason-Walsh-Atkinson-Kier ( 


tractors on Grand Coulee D 
last week that the c 
had signed a closed shop cont: 
the American Federation of La! | 
agreement provides that all en 


nounced 


on the dam shall be men in goo 
the appropriate A. |} | 
unions and _ affiliates. 

About 5,500 men are now emylo\ 
by the company, of whom the A. F, oj 
1.100 as 


ing in 


L. claims about members of 
its union. 

No increase in wages is provid: 
der the agreement, which contai: 
strike, no lockout provision. Em 
not now members of the A. F. of | 
to be given a reasonable length of tiny 
for affiliation and all grievances |} 
tween the company and the unio 
to be settled by arbitration. In cas 
there is a jurisdictional dispute. + 
international officers of the A. F. of | 
shall be final judges, the contract 
vides. 

The that 
employees of this company will 
under — this 
classes of foremen, all superintendent: 


agreement provides 


agreement except - 


timekeepers, civil engineers, warelous 
clerks, 


employees and office help generall 


messenger boys, confident 


Silicosis Claims Denied 


Nine silicosis damage claims ent 
by workmen against Marion, O| 
dustrial 


concerns, seeking a tot 


$740,000 have been denied by | 
Third District Court of App ils 
Lima, Ohio. The decisions upheld x 


common pleas decision at Marion | 
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g tx: Wat h rearation. “ratnage 
al ? $40.00) ther bu , $159,009 
Five Weel Thousands of Dollars (000 Omitted 
Ww Middle Middle West of 
England Atlantic South West Mississippi 
Public Works 
W aterwork 212 414 OS 350 1.039 
sewerage 200 53 787 Sot 
Bridge oS 1,952 1,565 2,373 
Earthwork d waterw 101 j 139 125 » OF 
Streets and roads $42 14,288 S484 12,996 10,237 
Buildings, pu SO 097 9 227 1066S 600 
Uncelassitied, publi 157 25,655 $12 2,255 1,699 
Total public 551 63.2°%7 20.643 28.746 22.728 
Federal government (included in above 2 4 1.414 8,2 £95 
Private 
Bridge 1.165 200 60 
1 a su 12.953 t ~~ 12.83 6.581 
] 7 25.900 2.950 6o.91S 557 
l ed, private 125 4.143 254 SSS 6.416 
Total private 729 45.161 9.754 20.539 13.624 
Total Engineer'ng Construction 
July, 1937 5 weeks 280 108 . 398 30 397 49.285 
Jur 87 (4 week O34 147.787 25,70 29 859 
July, 1955 (5 weeks yO qi.od 3 3 
Seven months, 1957 627 709.70 141. OF 233, 305 
Seven months, 1 ) 24 418.781 je y P. 220 





PION CONTRACTS REPORTED BY ENGINEERING NEWS-RECORD, IN JULY, 19 














spring in which it was held that t z 
petitions do not constitute a « t 
of action. 3 
= = a i 
and irr ttion, $15,009: other publ s 
United States { 
Far Ju'y Seven Months i : 
West 1337 13.7 1936 Canada i % 
1,987 43.610 63,356 a 
248 57,134 81,421 . @ 
SOS 74.654 105.045 ' c 
1.644 55,739 17.82 
6,707 5 233.489 279 37 ie 
4,244 7 197,693 291,11 a 
1,217 31.395 45 679 61,82 7 . a 
‘ f 4 
16.915 156.820 761,999 983,958 422 
$,883 21,885 114,538 171,227  & 
1,365 5,651 8,132 g 
6.674 47,482 337.204 150,555 
$50 42.558 285 869 27 408 ; 
250 41.776 114,715 77,827 
7.374 103.181 743,439 364,012 2 
24,289 260 001 11,21 ; 
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THE CURRENT TREND 





This week's news of contract volume and construction 





; 
cost fac tors 





July Holds Above Last Year 


Construction volume ahead of year ago bui below record 


June while costs continued to climb to higher levels 


Engineering construction for July 
totaled $260.001,000, or at a weekly 


rate of $52,000,000 compared to $45.- 
319.000 for the same period last year. 
Weekly averages for May and June 
this year $58,753,000 and $68.- 
600,000 respectively. 

The July total is made up of private 
awards, $103.181,000; public, $156.- 
820.000; federal, $21,885,000; 
pared with 4-week subtotals for June 
of private, $146,178,000; public, $128,- 
321.000; federal, $20,372,000. 

New construction capital came into 
the market in July at the rate of $52.- 
117.000 for state and municipal bonds 
and $65.670,000 for corporate security 
issues. The $200,000,000 highway fed- 
eral aid fund has been included in new 
capital with the beginning of the new 
federal fiscal year but federal appro- 
priations for federal construction work 


were 


com- 


have not been included, awaiting final 
Congressional action on them. 

Price Lumber is 
lower at Boston, Kansas City, Phila- 
delphia and $1.00 lower at St. Louis 


Changes- $2.00 


for short leaf yellow pine. Douglas 
fir is $2.00 and $3.00 lower than a 


month ago at Boston but $1.00 higher 
than last month at Kansas City. 

Brick prices are up $2.50 per M 
at Detroit. Sand and_ gravel 
are up 10c. a ton at Philadelphia and 
St. Louis. Ready-mixed 
25c. higher at Philadelphia and 75c. 
per cu.yd. higher at Detroit. 

Common labor wage rates are higher 


prices 


concrete is 


at Detroit, as are wage rates for strue- 
tural iron workers and hoisting engi- 


neers. Skilled labor wage rates at San 
Francisco are higher this month with 
the 6-hr. day in bricklayers 
and plasterers. At Seattle the 6-hr. day 


also prevails. 


force tor 


Cement—Production in’ June de- 


creased 1.9 per cent and shipments in- 
creased 1.0 per cent compared with 
June, 1936. Stocks at mills are 24.6 


per cent higher than a year ago. June 
totaled = 12.649.000 
compared with 11.890.000_ in 
U. S. Bureau of Mines. 
Steel—Shipments of fabricated struc- 
tural steel slightly 
June but new orders booked were much 


barrels 
May. 


shipments 


dropped during 


larger in volume (72.6 per cent of 


normal) than the average for the year 
(604.8). 


of normal. 


Shipments were 59.9 
The estimated 
shipped during the first 6 months, 
1937, is 769,560 compared with 692.244 
for 1936 Institute of 
Construction, 

Lumber—Lumber shipments during 
the week ended July 24 
1929 
Shipments are holding in the neigh- 
250.000.000 feet — per 


per cent 
tonnage 


American Steel 


stood at 74 


per cent of the weekly average. 


berhood of 


week.—National Lumber Manufac- 
turers Association. 
Labor—Private building jobs as re- 


ported by the U. S. Department of 
Labor, increased 2.8 per cent in June 
as compared with May, and_ payrolls 
rose 3.1 per cent according to reports 
from 8.942 contractors employing 121.- 
124 workers. June. 


1936, employment shows a gain of 10.2 


Compared with 


and payrolls of 26.2 per cent. 
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PER WEEK 
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~ Highest 
MAR 1930 AVER. 










.. High Year 
~ 1929 AVER 





Low Year 
1933 AVER. 


FIGURES 


Dollars) 


THIS WEEK’S 


(Thousand 


CONTRACTS 
Week Ending 


Aug. 6 July vv Aug. 5 
136 1937 137 
Federal : S15.15S $ 3.918 $ 6.749 
state & Municipal 23,437 22 4 “17S 
Total publie .. $88,575 $26465 $28 , 
Total privat 14.678 ZOE 15,009 
rOTALS ‘ $53,253 $47,393 S44.041 
Cumulative 
19387 (321 weeks) : 7 $1.549, 470 
1936 (32 week $1,401,223 
Note Minimum size projects inelnded 
are Waterwork ned Waters 
$15,000: other publi works, $2 
tI building S40 000 ot 





S150,.000 


NEW PRODUCTIVE CAPITAL 


$931,300 


NON-FEDERAL 





State & mun. bend 350.868 
Corporate securitic 338,557 
PWA loans and grant 12.035 
REC loans my UpReD 
Fed. aid for highway 200.000 
PEDERAL vielen 57 
TOTAL CAPITAL . $13,630 
Cumulative 
37 (381 weeks) $ 931,456 
1936 (32 weeks) $1,221,675 


ENR INDEX NUMBERS 


COST VOLUME 
Base Wo 11S 1926 1915 1026 
Aug., 1987. .242.95 116.78 July, 1987..185 S81 
July, 1987. .241.75 116.21) June, 1987. .245 107 
Ang... 1986. .208.10 100.03 J 1936. .18S8 82 
136 «AV M46 4 19236 (Av.) 185 «6S 1 
19385 (Av.)..19%.22 93.84 1935 (Av.)..135 5S 
1034 (Av.)..198.10 95.23 1934 (Av.)..114 50 


The Cost Index climbs to 242.95 for 
August due to increase in the common 
labor rate average for 20 cities. A year 
ago it was 208.10 and the low during 
the depression was 152.20, 

The Volume Index stands at 185 
for July compared with 188 last year, 
a drop in physical volume of construc- 
tion of 1.5 per cent, which it is interest- 
ing to compare with an indicated gain 
in dollar volume of 15 per cent. 
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A summary of the present staius of bills 


NR NEWS 


OF THE W 


What Congress Has Done 


of engineering 


interest introduced during the present session. 


75th 
the 
legislation af- 


the 


close, 


With 


Congress 


the first session of 
approaching its 

following summary of 
fecting the engineering profession and 
the construction industry has been pre- 


pared. Because of the long controversy 


over revision of the Supreme Court, 
the list is unusually short: neverthe- 
less. it contains many elements of 


technical importance. 
For the list is 
two parts 


into 
laws 


divided 
(1) 
which Congressional action has 
(2) bills in vari- 
progress through the 
bills will shift from 
category to the other 
but the 
will remain as listed, since the closing 
the will be 
devoted mainly to other matters. 

The fact should not be overlooked 
that the next 
January. 


clarity 
major covering 
upon 
been completed, and 


stages ot 


\ few 


ous 
legislature. 
ad- 


one before 


journment, greater number 


days of present session 


session. to meet 


the 
action 


second 
still be 


any 


will same Con- 
and that taken this 
year will still be in effect at that time. 


gress 


In other words, a bill that passes one 
the ad- 
enacted year by 


house before present session 


journs can be next 


the action of the other house only. 


Bills of general interest 

Passed: 

Guffey Coal Act—Federal  regula- 
tion of the bituminous coal industry. 
Railroad Retirement Act, 
and companion tax law. 


Revised 


Extension of Reconstruction Finance 
Corporation until June 30, 1939. 
Act prohibit- 
ing interstate shipment of “hot” oil to 
June 30, 1939. 

Extension of the Civilian 
tion Corps to June 30, 1940. 


Extension of Connally 


Conserva- 


{ction incomplete: 

Black bill setting up national wage 
and hour standards. Passed Senate. 

Wagner bill setting up low-cost hous- 
ing subsidies. Reported in Senate; no 
action in House. 

Norris bill 
gional authorities similar to TVA. Sen- 
ate hearings completed; hear- 


establishing seven re- 
House 
ings in progress. 

Federal regulation of interstate com- 
natural gas. Passed by 
House; no action in Senate. 

Limiting length of freight trains to 
70 cars. Passed by Senate. 


merce in 


Reorganization of federal executive 


departments. Several bills, of which 
House passed one providing six as- 


sistants for President. 


haul 
Act. 


and _ short 
Commerce 


Repeal of long 
Interstate 
House passed. 

Stream Pollution Bill setting up Di- 
vision of Water Pollution Control in 
the Public Health House 
passed. 

Norris directing an in- 
vestigation by the Federal Trade Com- 
propaganda on_ public 
ownership of utilities. Senate passed. 


clause, 


Service. 
resolution 


mission into 


Navigation and flood control 


Passed: 

Directing the Chief of Engineers to 
prepare a national flood control plan. 

Authorizing the Chief of Engineers 
to revise the Pittsburgh flood control 
plan as first authorized. 

Same, Los Angeles County. 

Same, Connecticut River. 

Creating a Disaster Loan Corp. with 
$20,000,000 from RFC. 

Permitting FHA to insure mortgage 
loans for flood rehabilitation. 

Authorizing transfer of funds to 
Public Health Service for use in flood 
area. 

Also a bills 
thorizing the preliminary examination 
of various navigation and flood control 
projects, 


large number of au- 


and permitting bridge con- 


struction over navigable waters. 


{ction incomplete: 

River and Harbor Bill of 1938, au- 
thorizing 126 navigation projects; 
transferring the Central Valley project 
from War to Interior Departments; au- 
thorizing Marshall Ford Dam, Texas; 
pollution of Ohio 
River system by Corps of Engineers. 


directing survey 


Passed by House; reported in the 
Senate. 
Authorizing unspecified flood con- 


trol projects aggregating $24,877,000 
chiefly in the Ohio Valley. Passed by 
House; reported in Senate. 

Setting up marketing authority for 
surplus power from Bonneville project 
on the Columbia River. Passed House; 
Senate expected to pass. 
interstate flood 
for Connecticut and Merri- 
mack Rivers. Reported in Senate. 

Authorizing Florida Canal. Reported 
in House. 


Public buildings 


Action incomplete: 

Requiring contractors bidding on 
public buildings to name their sub- 
contractors and materialmen. Passed 
hy House. 


Approving control 


compacts 


E 


Ek 
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Authorizing approximately $24 
000 army housing projects. Each | 
has passed a bill with minor d 
will 
House bill in lieu of its own. 


ences; Senate probably ar 


Reclamation 
Passed ° 
Restrictions to prevent specu! 
in lands irrigable from Grand Co 
Authorizing the Arch Hurley | 
servation Project, New Mexico. 
Authorizing a study of the Cal 
Gorge reclamation-power pro 


Clark Fork of the Columbia River i 
conference. 


Action incomplete: 

Authorizing $300,000 to investicat 
new reclamation projects. Passed }) 
Senate; reported in House. 

Authorizing $500,000 for small stor- 
age reservoirs in reclamation states 


Passed by House; has been reported i: 


the Senate. 

Authorizing the Grand Lake-Big 
Thompson  transmountain — divet 
project—reclamation and hydroe! 


tric power. Passed by Senate; reported 
in House. 


Appropriations 


Passed: 


Treasury and Postoffice Depart- Mi 


ments 

Navy 

State, Justice, Commerce, Labor 
Depts 

Agriculture 

War Dept., Military 

War-Dept., Non-Military 

Interior Dept 

Independent Offices ] 


First Deficiency 

Second Deficiency 

CCC, Railroad Retirement, etc. 
Relief 


Social Security 

TOTAL 
Action incomplete: 
Third 


preparation. 


Deficiency Bill is still 


Additional Borrowpit Area 
, Required at Fort Peck 


In order to obtain better fill material 
an additional tract of land has bee: 
acquired at Fort Peck Dam west ot 
the railroad downstream from the dam. 
Two dredges will work this area, reach- 
ing it through a cut to be made through 
the railroad fill. While the cut is being 
made the railroad will be shifted tem- 
porarily to the west of the new pit. 
A swing bridge fabricated on the jo) 
from material on hand will ultimately 
carry the track over the dredge cut. 
Four 60-ft. plate girders are being made 
up into a 120-ft. structure that will 
rotate on a pile trunnion. Hydrauli: 
jacks will lift the swing span off its 
bearings when the bridge is opened. 
and the span will be swung by a cab 
hitch to a tractor. 
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LABORATORY 
BY THE 


NEW RESEARCH 


Research Lab Opened 
By Dorr Company 


With ceremonies attended by about 
two hundred engineers representing the 
sanitary, chemical and mining profes- 
sions. the new research laboratory of 
the Dorr Co., at Westport, Conn., was 
officially opened on July 30. Built on 
the site of the historic Westport Mill. 
at the confluence of the Saugatuck and 
Aspetuck Rivers, the new laboratory 
greatly extends the facilities developed 
by the Dorr Co. at this place during 
the last 20 years. 

Viewed from across the millpond, the 
new structure, built of reinforced con- 
crete and faced with local grey stone. 
retains the quaint early Connecticut 
of the 
grist mill built over a century ago. Even 
the original headgate and tailrace are 


appearance original wooden 


retained and are actually used for 
drawing large volumes of water 


through the laboratories for hydraulic 
studies. 
The 


separate 


interior arrangement provides 
accommodations for various 
kinds of analytical work and includes 


a metallurgical laboratory equipped for 


all types of testing on gold. silver, 
copper, lead and other ores. The hy- 


draulic laboratory in the basement is 
really a semi-commercial scale plant, 
capable of treating up to 50 tons of 
an ore or @ chemical, and several mil- 
lion gallons of water a day. 

Other tools of scientific research— 
microscopes, delicate scales, and photo- 
graphic apparatus—-are 
separate rooms. A large library and 
i‘ completely equipped machine shop 
are also included. 

The conception of the “research 
plant in the country” is based on the 


installed in 


RECENTLY 


OPENED 
DORR COMPANY 


AT WESTPORT, CONN., 


philosophy of John V. N. Dorr, presi- 
dent of the company who believes that 
the logical place for scientists to work 


out complex problems is in quiet, 
peaceful surroundings rather than in 


the city with its many distractions. 
The result, he says, is a compact self- 
community, anal- 
agous to some of the industrial villages, 
like Hershey, that 
“away from the city” movement of re- 
cent years. The entire Westport Mill 
staff live on the 50 acres of land in- 
cluded with the mill property. 


contained research 


Penn, typify the 


Last Big Contract Awarded 
For All-American Canal 


Award of contract for construction 
of the Pilot Knob wasteway puts under 
way the last major structure on the 
All-American Canal. The Pilot Knob 
contract was awarded to C. R. Dennis 
Construction Co. of San Diego, Calif., 
on its bid of $314,519. 

The Pilot Knob wasteway, located 
on the west bank of the Colorado River, 
close to the international boundary, at 
the point where the canal turns west 
across the Imperial Valley, will regu- 
late the flow of the canal, dumping ex- 
back into the 
River. It will be of reinforced 
construction and will 
excavation of 517.700 cu.yd., place- 
ment of 1.830.000 Ib. of reinforcement 
bars, and the placing of concrete and 
installation of 
the check and wasteway gate. 

All other major structures on the all- 
American Canal have been put under 


water Colorado 


cess 
con- 


crete involve 


machinery to operate 


construction and only a number of 
small canal turnouts. bridges and 
similar structures remain to be built. 


KK 
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Dredging Work Let 
On St. Lawrence 


No competitive bids on S11.- 
900,000 job or on sale of Sorel 
shipyard 

The Canadian Ministry of Transport 
has announced that a contract has been 
awarded to General Dredging Con 
Ltd.. of Montreal, for the 
completion of dredging in the St. 


tractors, 


Lawrence ship channel, along the lines 
of the majority finding in the recent 
report on water levels in the channel. 
This indicates that the Dominion Gov- 
ernment has accepted the findings of 
the Board without giving consideration 
to the request for economic studies of 
the whole matter which were made in 
the two minority recommendations of 
the board. 

The expenditure involved is 
mated at $11,500,000, 
over a term of years, to be spent as al- 
located by the federal Parliament. A 
$2,000,000 has allotted 
for such work during the present fiscal 


esti- 


about spread 


sum of been 
year. 

Public bids for this contract do not 
appear to have been called for by the 
department, the 
this 
. has been placed... at 


minister’s statement 


including explanation: “A 
tract... 


prices recommended by the 


con- 
unit 
inter-de- 
partmental board and certified by the 
engineering staff of the ship channel to 
be fair and 
branches of Canadian public engineer- 
ing work the practice of calling for 
competitive bids is nearly always fol- 
lowed. 


reasonable.” In other 


Government sells shipyard 


with the 
contract 


In connection 
this 
announced also that the federal govern- 
ment had decided to sell the long es- 
tablished government shipyard — in 
Sorel and the fleet of dredging plant 
which the Government has maintained 


announce- 


ment of award, it was 


for ship channel work for many years. 


This establishment is to be sold to 
General Dredging Contractors for 
about $1.700.000, this sum having 


been arrived at “based on an appraisal 
of the property that has been made by 
a leading independent appraisal com- 
pany.” The includes the 
large Sorel shipyard, which contains 


property 


one of the largest cranes in Canada, 
and a dredging fleet consisting of 12 
dredges, 6 tugs and about 35. barges. 
The minister’s statement suggests that 
a considerable portion of the plant is 
obsolete and unsuitable for present 
use. 

General Dredging 
Canadian firm headed by Joseph Sim- 


ard of Sorel. 


Contractors is a 
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Steel Contractors 


Go Union 
New  York’s 


erectors agree to closed shop after 


leading _ steel 


32 years of resistance 


Four of the larger contractors spe- 
cializing in steel erection in New York 
City have agreed to a closed shop with 
the Bridge, Structural and Ornamental 
Iron Workers International Ass’n.. an 
A. F. of L. afhliate, ending 32 years 
of resistance to such a move. The four 


companies, the Bethlehem Steel Co., 


Post & MeCord, Lehigh Structural 
Steel Co.. and Harris Structural Steel 


Co... individually agreed to use union 
workers exclusively. The unions must 
accept all present employees. A rise 
in the wage scale from $1.65 to $1.925 
effective in July, though 


also became 


negotiated early last spring. Appren- 
tices are now being paid $1.25, a raise 
over the previous rate. The 
work week has been established at 40 
heur. five days of 8 hr. each. 

This steel 
eliminates the last large field of open 


ol 25e. 


action of the erectors 


shop construction in the metropolitan 
area of New York. 
smaller firms and general contractors 
whe do their steel work have 
worked union, but the larger com- 
panies, all members of the old Tron 


For some time the 
own 
League, stuck to the open shop. Prac- 


tically in and around 
New York is now union. 


all construction 


Architectural Service For 
Low-Cost Homes 


An architectural service for homes 
costing under $7,500, which was begun 
in an experimental way without much 
publicity about two years ago under 
the auspices of the Federal Home 
Bank Board, was formally an- 


nounced last week and put into large 


Loan 


Lending institutions 
Minnesota met to 


scale operation. 

in Michigan and 
endorse the plan, and other banking 
throughout the 
pared to take similar action, while ar- 


groups country pre- 
chitects and technicians in many parts 
of the country were being organized for 
the work. 


architectural advice and supervision on 


The plan is designed to give 


a mass production basis on homes cost- 
ing less than $7.500 under sponsorship 
of the lending institutions providing 
the funds for construction. 

Under the operation of the plan, the 
home-builder of small or moderate 
means will be able to approach a lend- 
ing institution and gain a full home 
At a modified fee, made pos- 
sible by quantity construction, he will 


service. 


NR NEWS OF 


be given architectural advice on de- 


signing a home and supervision of 
construction to insure proper materi- 


als and workmanship. On completion 
he will receive a federal certificate of 
registration which will guarantee the 
sound construction of the building and 
increase the resale value of the prop- 
erty. At the same time the lending 
institution will added _protec- 
tion for its mortgage. 


receive 





HENRY S. DRINKER 


Former Lehigh Head Dies 


Henry S. Drinker, who 
1920 from the presidency of Lehigh 
University, died July 27 at Beech 
Haven, N. J., at the age of 87. Dr. 
Drinker was president of Lehigh for 
15 years, had practiced as a corpora- 


retired in 


tion lawyer, and during his career as 
an engineer was widely recognized as 
an authority on tunneling practice. 

A year after his graduation in 187] 
from the School of Mines of Lehigh 


University, Dr. Drinker ‘was given 
charge as resident engineer of the 


construction of the Musconetcong Tun- 
nel on the New Jersey extension of the 
Lehigh Valley Railroad about 10 miles 
east of Easton, Pa. On the basis of 
his work on the Musconetcong Tunnel, 
Dr. Drinker published in 1878 his 
large work, “Tunneling, Explosive 
Compounds and Rock Drills.” which 
was for many years the authoritative 
work on the subject and was perhaps 
the first comprehensive study in Eng- 
lish of the modern development of 
high explosives and machine drills. 
After the publication of these 
works, Dr. Drinker took up the study 
and practice of corporation law and 
served as general solocitor of the Le- 
high Railroad Co. until, in 1905, he 


assumed the presidency of Lehigh. 
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Power Need Found 
By Commission 


Power Commission 


charges that hydroelectric devel. 


answers 


opment would reduce coal market 


Many electric utilities are now op. 
erating without adequate reserve ¢a- 
pacity and with no immediate pyvyi. 
sion to care for their rapidly growing 
loads, the Federal Power Commis-joy 
reported in a letter to Senator Pope, 
Chairman of the sub-committee cop. 
sidering the Norris Bill to set up seven 
regional authorities for flood contro] 
and hydro electric development. The 
letter was sent in answer to charges 
made by John D. Battle, 
secretary of the National Coal Associa. 
tion, who stated at a hearing on the 
bill that figures published by the 
F.P.C. showed that “at the present tiny 
nowhere in the country is there 
shortage of power, but on the contrary 
present installed capacity greatly ex. 
ceeds present demand.” 

Denying Mr. Battle’s statement. th 
letter says that as a result of its na- 
tional power survey conducted in 193} 
35, the found that upon 
the resumption of normal industrial ac- 
tivity shortages of power would exist in 
many districts throughout the United 
States and that the capacity of plant: 
then existing was 2,325,000 kw. less 
than the demand for power that would 
exist upon resumption of normal ac- 
tivity, assuming the maintenance of a 
proper reserve capacity. The letter 
stated that the forecast then made of 
a demand for 104,000,000.000 kw 
hr. had already been passed, and that 
the output of electric energy in 1936 
reached 113,600,000.000 kw. hr. 


executive 


commission 


Displacement of coal 


Mr. Battle had also declared that 
development of new water power sites 
would have a harmful effect upon the 
coal industry and estimated that 199.- 
000,000 tons of bituminous coal would 
be replaced by the exploitation of un- 
Analyzing this 
claim, the commission states that the 
total of coal consumed in 
electricity for public use in 1936 was 
only 42.025.000 tons and that in zones 
where the largest undeveloped water 
power sites exist relatively little coal 
is used in generating electricity. 

The commission estimated that if all 
the undeveloped water power in re- 
gions other than the northeast and mid- 
dle west, which have only 12 per cent 
of the nation’s undeveloped water 
power, were exploited, it would dis- 
place a present use of only 4.856.000 
tons of coal. 


developed water power. 


generating 
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NINE-STORY 


‘ 
Nive-story Brown-Thompson Build- 
ine at Hartford, Conn., was moved 110 
ft. to the opposite side of the block, 
July 25-26, while business within went 
on as usual, and even the elevators 
kept running. The actual moving op- 
eration was accomplished in 36 hours 
by six men and two donkey-engines, 
directed by J. P. Eichleay of the 





Williams Is Assistant Head 
Of Reclamation Bureau 


Roy B. Williams, now construction 
engineer on the All-American Canal 
and also on the Gila project in Ari- 
zona, has been named assistant com- 
missioner of the Bureau of Reclama- 
tion and will report to his new assign- 
ment immediately. Mr. Williams was 


born in Beattyville, Ky., in 1888, 
vraduated as a civil engineer from 


Montana State College in 1911, and 
entered the reclamation service as a 
surveyman on the Flathead project in 


1912. He has since been assigned to 
the Sun River and Kittitas projects 


and also the construction of Boulder 
Dam. 

Mr. Williams’ work in the south- 
west will be taken over by Leo J. 
Foster, formerly construction engineer 
tor the Boca Dam on the Truckee river 
storage project and also the Humboldt 
project, with headquarters at Reno. 
Nev. He, in turn, will be succeeded by 
Charles S. Hale as acting construction 
ergineer at Boca Dam and by Stanley 
R. Marean as acting construction en- 
cineer at Humboldt. 

Wesley R. Nelson, who has been at 
Boulder Dam since 1931 with the ex- 
ception of one year in the Washington 
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BUILDING TAKES A WALK 


Eichleay Enginering Co., Pittsburgh. 
Moving the involved not 
only moving of 110 ft. south but also 
an alignment of the building on_ its 
new foundation requiring the southern 
end to be moved 9 in. east and the 
northern end 3 in. east. Water, gas and 
electric service were maintained in the 
building by flexible connections. 


building 





office, has been appointed as chief of 
the engineering division in Washing- 
ton. He is a graduate of the University 
of Southern California. 

J. Kennard Cheadle, now professor 
of law at Syracuse University, has been 
named chief counsel of the Bureau and 
assistant to the Commissioner. He is 
a graduate of the University of Chi- 
cago and the Harvard law school. 


Water Company Signs Up 
With A: F. of L. Union 


The St. Louis County Water Com- 
pany has signed an agreement with 
Local Union 110, affiliated with the 
A. F. of L., representing 200 operat- 


ing and construction employees. Un- 
der the terms of the agreement, op- 


erating and maintenance workers were 
granted a 15 per cent wage increase, 
and the construction men’s wages were 
raised 15 cents an hour to 70 cents. 
The agreement provides for promo- 
tion on the basis of seniority, fitness 
and ability, and an employee who is 
denied advancement may appeal to a 
board for examination of his qualifica- 
tions. Other provisions of the contract 
prohibit strikes, lockouts, and espion- 


age, 


A FINAL DECISION on a federal allot- 
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WASHINGTON | 
HIGHLIGHTS 


Special reports by Paul Wooten 








ment for the Possum Kingdom Dam 
of the Brazos River in Texas is pre- 


dicted by Senator Morris Sheppard of 
Texas, following a conference between 
the President’s secretary, James Roose- 


velt, and officials of the Brazos River 
Conservancy District. 
President Roosevelt on July 27 nom- 


inated Major Frank M. S. 
Corps of Engineers, to be a member of 
Debris 


Johnson, 


the California Commission. 


Final approval has been given by 
Roosevelt. to a joint 
President to in- 
foreign 


President resolu- 
tion authorizing the 
participation by 
ments in the International Congress of 
Architects, to be held in the United 
States during 1939. The resolution in- 


vite govern 


cluded an authorization for the appro 
priation of $20.000 to defray expenses 
incurred by the United States. 


Federal regulation of interstate com- 
merce in goods produced under condi- 
tions exposing employees to. silicosis 
and other dust diseases is proposed in 
a bill introduced July 22 by Rep. 
O’Connell of Montana. The bill would 
permit the Secretary of Labor to for 
bid interstate shipment of such prod- 
unless the 
safeguards against the dust hazard. 


ucts manufacturer installs 


Patent Infringement Case 
Lost by Milwaukee 


Federal Judge Geiger has found in 
favor of Activated-Sludge, Inc. in its 
suit for patent infringement 
the city of Milwaukee, the city sewer- 


against 


age commission and ten contractors. 
According to a 
the court this means that Milwaukee is 
now liable for nearly $5.000.000. (ENR, 
July 1, 1937, p. 5). This 
sents the difference in cost between the 
activated-sludge used by the 
city and a comparable Imhoff-trickling 
filter type. 

The <Activated-Sludge Co. will ask 
the city and the commission to pay 
damages of $3.435.000 for infringe- 
ments at the original plan. Damages of 


claimed for 


previous decision of 


sum repre- 


process 


$1,258.000 are infringe- 
ments in connection with additional 


equipment and $270.000 is sought from 
the contractor. 





(News continued on page 242) 
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COMMENT Anp DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Evaporation Does Not 
Conserve 


Sir: A. F. Meyer and A. S. Levens, 
in the opening paragraph of an ar- 
ticle entitled “Determining Evapora- 
tion from Weather Bureau 
Data” (EVR, April 1, 1937, p. 481), 


state that evaporation (from water 


Losses 


bodies) should not always be con- 
sidered as a loss but that on the con- 
trary it represents that portion of 
the rainfall which is truly conserved, 
that all 


water must subsequently 


on the basis evaporation 
return as 
precipitation. 
It was commonly believed during 
the seventies and eighties of the last 
that the 


original sod land of the Great Plains, 


century cultivation of the 


hy increasing the evaporation oppor- 


tunity, would result in an increase 


in the annual precipitation there. 
The records show the actual course 
of events. 

Rainfall is dependent on two con- 
ditions. First, water must be evap- 
orated into the air, and second, this 
The au- 


thors suggested increasing the water 


water must be condensed. 
evaporated through adding to the 
evaporation opportunity. But what 
of the second condition? Besides the 
evaporation opportunity there is 
also involved what may be called the 
condensation opportunity. The con- 
ditions necessary to produce con- 
densation are created through ap- 
propriate temperature contrasts, and 
a favorable disposition of air masses, 
whose movements are generally con- 
tinental in extent and beyond the in- 
fluence of man. 

The evaporation and condensation 
not approach a 
condition of equality or balance in 


opportunities may 


a limited area. The evaporation in 
any area, such as in the Great Plains, 
is of course, limited by available 
that is. essentially the 
But the 


such evaporated water is dependent 


water, pre- 


cipitation. destination of 
other char- 
atmosphere. It 
that 
tion frequently occurs at a time and 
favorable to 


on the movements and 


acteristics of the 
recognized 


should he evapora- 


under conditions not 


condensation: much of this moisture 


taken up by the atmosphere cannot 
be immediately released, and tends 
to pass on to areas where conditions 
may happen to be more favorable 
to condensation. The place that re- 
ceives the rain is that which offers 
the opportunity for condensation and 
is not necessarily the place where the 
evaporation takes place. 

Does it assure true conservation, 
then, to do as the authors suggest, 
increase the evaporation in one place 
which may be of scant rainfall, 
whereas that water may appear in 
considerable part as precipitation in 
some other region, where the con- 


densation and 


opportunity exists, 
rainfall is possibly abundant? 
D. C. W. B. LANGBEIN 
1937 U. S. Geological Survey 


Washington, 


July 27, 


Says ENR Libels Unions 


Sir: As an engineer, and a union 
man, I strongly condemn your edi- 
torials “Gains by Bargaining” and 
“The Other Side” on p. 90 of the 
July 15 issue. Your characterization 
of unions as “exploitation by pro- 
fessional labor boss and mobster” 
i libel 
y every 
minded person. 


and will be re- 
honest and fair 


is a vicious 


sented by 

In your intemperate statements 
probably presenting the 
viewpoint of some of your advertis- 
ers who “have exploited their tech- 
nically trained employees.” 


you are 


Unions 
are the one bulwark against such ex- 
ploitation, and it is fortunate that 
many technical employees and their 
employers have recognized this fact. 

Such statements as you have made 
can only serve to alienate from your 
lists many technical 
men who, like myself. are concerned 


subscription 


with their own economic welfare. I 
am sure that on sober second thought 
you will repudiate these editorials 
and will not, in the future, permit 
the use of your editorial columns as 
a forum from which an employer can 
vent his spleen because he can no 
longer exploit the technical man. 
Brooklyn, N. Y. H. A. STEINGART 
July 23, 1937 

|Our comment was written after due 
and dictation 


deliberation without 
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from anyone. It seems obviou- 
the easiest course would he ; 
nothing on a controversial -; 
such as unionization of ene 


because whatever is said wil! 4). 
please someone. However we {, 
that the many 


among our readers 


young en 
who are 
subjected to pressure to join a 
have a right to expect from 
analysis of the present situati 
we see it. The arguments as to \ 
they should join a union ca 
heard on any street corner.—Ebitor 


Better Concrete Mixers 


Sir: Hasn't the time come 
it is necessary to make improveme: 
in the design of large concrete mix 
ers? Since the writer made test: oj 
the uniformity of concrete as mix 
in the 2-yd. double-cone tilting mix 
the construction of th 


whe 


ers used in 
Exchequer .Dam in 1925 it has be 
his opinion that such mixers should 
be prohibited for mass concrete 

volving large range of aggregate size. 
low and 
stiff For 


small size, when the concrete is 1 


cement content relative] 


consistencies. mixers 

and usually of wetter consistenc) 
and when maximum 
small, our present mixer design ma 
be good enough as far as the mix 


rock sizes dal 


ing operation is concerned. But fo 
large mixers a very contrary cor 
clusion is suggested by the perfor 

ance with proportions and 
dients now commonly prescribed fo 


ingre- 


mass concrete in large dams. 

An excellent example of the con- 
ditions which it is believed ar 
wrong appears in_ the 
Grand Coulee Dam _ described 
your publication last fall (ENR Oct 
15, 1936, p. 546). From that article 


it appears that, if the stream of ma- 
B 


mixers 


terials entering the mixer is wi 
mixed, this uniformity will be mai 
tained during the “mixing” 
but if the materials are indiscrimi 
nately placed in this so-called mix- 
ing device it is doubtful whether it 


process. 


would be possible to get uniform 
mixing within a reasonable tim 
When it is to sucl 
lengths in charging as are described 
in the article mentioned. no furthe: 
proof is needed that the equipment 
falls far short of proper perform 
ance of its essential mixing function 


necessary to go 


This is in no wise a criticism 0! 
engineers in charge at Grand Coulee 


n- 


On the contrary, they are to be 


' 
i 
t 
; 
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ilated on getting such good re- 


Td 

a . with equipment so obviously 
ncyited to their needs. They made 
excellent best of a difficult situa- 

that is, of finding no mixing 


ipment on the market adequate 


u 


eq : . . . 

for delivering, without undue aid, 
concrete of the quality and uni- 
formity required by the specifica- 


Hons. 

\ mixer adequate for a given type 
wncrete in the writer's opinion, 

which the ma- 


0 


would be 
terials could be dumped indiscrimi- 
ately and which would mix them 
thoroughly and uniformly in 1 to 
min. (the time depending upon the 


one into 


cive of the batch), and then would 


discharge the mixed concrete uni- 
formly as to consistency, aggregate 
erading and cement content from be- 
cinning to end of the discharge. Dif- 
ficulties confronting manufacturers 
who would attempt to meet such a 
requirement do not constitute a rea- 
son for not attempting solution of 
the problem, but so long as engi- 
neers are willing to permit the use 
of large mixers built along the same 
eeneral design as the smaller units, 
often almost regardless of perform- 
ice, it is quite likely that there will 
he lithe improvement. However, the 
manufacturer who is progressive 
enough to recognize this need and 
ingenious enough to develop a radi- 
ally different mixer that will meet 
the requirements should be in line 
for a large share of the prospective 
| 


DuUsINess, 


Banning, Calif. Lewis H. Tutsi. 
July 21, 1937 Testing Engineer, 
Metropolitan Water District. 


Rot in Bridge Timbers 

Sir: Since reading the article “Rot 
Causes Failure of Timber Bridge” in 
your June 17 issue, p. 894, I have 
this failure with A. M. 
McCray, part-time county surveyor 
for San Benito County, Hollister, 
Calif. Mr. McCray designed and built 
this span at another site in 1908. 
Four or five years later the bridge 
was moved to the location where it 
collapsed. The structure had little or 
i0 maintenance during its entire life. 

\n examination of the collapsed 
bridge and another one nearby of 
similar design built in 1912, showed 
the top chords of both structures to 
le boxed-heart timbers with severe 
checking on the top face. These 
checks presented fine pockets for col- 


discussed 
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After collapse of a similar structure nearby, the 10x12s in this 80-ft. span, which 


also were boxed-heart timbers. were found to have lost about half the eross section 


in places by rot. 


lection of moisture and rotting nat- 
urally oceurred over this period of 
lime, as indicated in your story. Side- 
cut timbers (those cut outside the 
pith) which do not so check and 
would not have been subject to rot- 
ting. are the recommendation of the 
lumber industry today for timbers in 
exposed locations, whether treated or 
not. 

The bridge shown in the accom- 
1912. is 
very similar in design to the one that 
failed. Both were designed for H-10 
loading. The bridge here shown was 
closed to traffic when long delayed 


panying picture, built’ in 


inspection showed that rotting of the 


top chord members, not 
from the under side, had eaten away 
about half the cross section in places. 


Verticals, end-posts and portal brac- 


apparent 


ing were apparently sound, except 
for slight decay at lower ends of 
verticals where they were set into 
cast-steel box-typed shoes. 


J. EF. Mackie 


Mer., National 
Mfrs. Assn. 


San Francisco 


July 8, 1937 Western 


Lumber 


Books to Afghanistan 

Sir: Over a year ago I wrote the 
Engineering News-Record to ask its 
readers for donations for an engineer- 
ing library in Afghanistan. Eleven 
large boxes of books were sent to 
me, many at the 
They were finally shipped via Kara- 
chi and Khyber Pass to Kabul, Af- 
ghanistan. 

The Afghan Minister at the Court 


donors’ expense. 


of St. James has recently written me 
as follows. “The Ministry of Educa- 
tion in Kabul have instructed me to 
tender to you and to the donors of the 
hooks their gratitude and apprecia- 
tion of so valuable a gift. The books 
arrived in Kabul safely and were im- 
mediately housed in the public  li- 
brary there. They will prove of un- 
bounded help and value to our stu- 
dents.” 

Will you please publish this letter 
notice to readers of the 
safe arrival of their gift. 

Ithaca, N. Y. M. H. WaLsripce 
July 16, 1937 Library, 


Cornell University 


as a your 


Building Costs Not Lowered 
Sir: New York's 


code, and specifically the steel see- 


new building 
tion, is a material improvement on 
the old code, in my opinion. How- 
ever, any saving through its adop- 
tion has been more than offset by in- 
creased labor costs. 

The field welding permitted by the 
new code will probably not lead to 
any saving. but there are times, par- 
ticularly in alteration work, when its 
use is very advantageous. 

One particular saving in the new 
code is the wider use of field bolting. 
There is no question but what we 
have in the past wasted a large 
amount of 
field riveting. 
New York City 
July 22, 1937 


money on unnecessary 


AUBREY WEYMOUTH 
Chief Engineer, 
Post and McCord Ine. 
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A SIMPLE 
analysis of faults in waterworks manage- 


ment that E. G. Plowman presents on another page. 
The principle is that utility service even when car- 
ried on by public agencies requires equally 
good business method in its administration as an 
undertaking conducted for corporate profit. Such 
utility service is in no way different from privately 
conducted manufacturing or service business ex- 
cept that the profit goes to the people at large, and 
there is fully as much reason for safeguarding the 
profits of the public by efficient administration as 
for safeguarding corporate profits. Fuller de- 
velopment of Mr. Plowman’s studies in articles 
forming a sequel to the present one will refer to 
specific improvements. However, if the author did 
nothing more than to bring out the broad fact that 
poor administration results in preventable losses 
his studies would amply merit attention. 


1937 


PRINCIPLE underlies the critical 


Power and Floods 


Onssecrion TO THE FLOOD COMPACTS between the 
New England states has been raised by the Federal 
Power Commission on the ground that approval! of 
the compacts might alienate some of the federal 
government's right to control power on the streams 
affected, this despite the fact that the compacts 
expressly make questions of power subject to sep- 
arate with the federal government. 
There appears but one explanation of the attitude 
of the commission: uncertainty in its own mind as 
to the reality of the right about which it speaks. 
By repeatedly asserting that the federal govern- 
ment’s recognized right to control the use of waters 
of navigable rivers extends to the headwaters and 
tributaries, the commission hopes to get such ex- 
It would spread federal control 
over almost every important power site. This wide 
extension of federal control, wholly based on the 
protection of navigation, has never — established, 
and in fact has been challenged i that is 
still in the courts. The necessity of applying it to 
New England rivers, with their negligible water- 
horne traffic, is particularly open to question. New 
England’s water power being so valuable an asset 
that the states themselves can be expected to safe- 
guard it, the synthetic fears of the power commis- 


agreements 


tension accepted. 


a Case 
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sion should not be permitted to hold up the {lo 
control work which the region needs for the py. 
tection of its valleys. 


Directing City Growth 


Ciry pLannine has fortunately outlived i 
cubus of the “civic beauty” ideas that grew out of 
the 1893 Chicago World’s Fair. The tree-p|antins 
and monume nt-huilding aims which soon met yjgoy. 
ous public disapproval were followed by toy 
clearly defined objectives, and in its new aspect 
usefulness urban planning won confide 
progressively. It is now established in 1,500 city. 
county and metropolitan districts. One of the maj 
factors contributing to this developme nt was th 
recent whose experiences clea! 
pointed the need for coordinated, planned effort i 
all governmental units. As outlined in this issue. 
Memphis has successfully employed the techniy 
of long-term planning for sixteen years, partly | 
correct physical deficiencies but also, 
portant, to guide future growth. It is in this lati 
function that city planning serves best. Politi 
administrators necessarily think in terms too shor! 
for effective results. The city planner, who look: 
ahead, is therefore a necessary factor in progress. 


depression, 


more i! 


Neglect May Be Costly 


Core Bortncs to guide subsurface constructi: 
require to be conducted with care and interprete! 
with scrupulous attention to detail. Yet the proce: 
ure is often left to the contractor, and interpretatio 
to the boring foreman. Competent as both may |) 
in their trade, neither can appraise the finding 
as the engineer must appraise them in terms o! 
construction possibilities and cost, stability 
structure, and professional reputation. — It oft 
takes only a few inches of core negligently sc 
tinized to mislead the constructor and bring ex: 
cessive hazard perhaps complete disaster. | 
the New York sewer tunnel described on a follow: 
ing page the chlorite seam that necessitated 
eleventh-hour change of plan represented only 2 
fraction of a foot in several hundred feet of co: 
length. In such a case no detail of core examine 
tion can safely be overlooked, for the consequences 
of neglect may be momentous. All the eare wil! 
which the engineer invests his tests of the stee! 
and concrete of his structures is doubly required 
in the boring tests of the rocks and earths that 
carry these structures. 


Brick and Steel 


Avpuication OF REINFORCED BRICKWORK to the 
service of earthquake-resistant construction in 4 
large school building represents the most important 


development to date in the young art of combining 


brick and steel into an efficient composite material. 
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The methods used to make the combination possible 
are fully as interesting as the design; the test 
strengths of brick masonry specimens and cores 
cyt from the finished wall are so much higher than 
those obtained under the conventional practice of 
laying up brie ‘kwork that the grouting method used 
at Los Angeles seems to have strong claim to con- 
sideration as a superior method of construction. 
Together with the use of brick of special shapes 
and sizes to accommodate reinforcing rods and pro- 
vide for their effective embedment in the cement 
grout, it produced a wall that combines structural 
strength with a satisfactory face, and does this 
without the complication and cost of forms. Large- 
sized tests of such wall construction are desirable 
as a verification, but on the facts already known 
reinforced brickwork ranks a close parallel to re- 
inforeed concrete and has similar range of use. 


Road Lighting is Possible 


~AFETY AND EFFICIENCY of road transport 
look forward to lighted highways, and high- 
way engineers can not aflord to ignore this fact. 
They may not continue to smother the demand for 
lighting with blanket statements—that the tech- 
nique of lighting is not yet perfected, that financing 
is too difhieult, or that more daylight roads are still 
needed. None of these statements except the last 
is more than partly true, but if all of them were 
wholly true the only point they make is that the 
road engineer continues to be better as technician in 
roadbuilding than as transportation manager. 
Lighting service is called for on only a small 
number of our highways, less than one per cent. 


The limited amount needed can be managed, pro- 
vided we know where to start. To answer this, 
Engineering News-Record has asked men who 


know to tell what has been done, and their responses 
are revealing. In six articles beginning in this 
issue these experts summarize present examples, 
research results, lighting principles, and design of 
roads for lighting. In brief, they convine- 
ingly that road lighting is possi le, both from the 
technical and from the financial standpoint. 

Lighted highways are demanded first of all by 
the record of. night driving accidents. Though this 
natural appeal to public interest is often overdone, 
the fact remains that night hazards are extremely 
serious. Whether the ratio of night danger to day- 
light danger is four to one or a lesser figure 
need not be argued, for the ratio is too great at 
best. Lighting is justified by accident records alone, 
although in the end transport economics will be the 
controlling influence. 

Economy in transport demands a freeway by 
night as well as by day, and this demand will in- 
crease as commercial carriage increases. Even the 


show 
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individual motorist, although he does not now 
travel much by night, demands the right to travel 
as freely then as by day. Transport newhe ‘re recog- 
nizes the hours of darkness as closed to its service, 

and highways must be fitted to this universal re- 
quirement. This is a task of road management. 

Now that research and experiment have brought 
the technique of lighting and road design for light- 
ing to the point of practical usefulness, road engi- 
cannot plead lack of technical for 
lighting the highway. As for financial means. they 
can find the money in the present road users’ taxes 
if all these funds are used for roads—the tax 
money diverted from road uses in 1936 would have 
lighted 2.400 miles of road, almost 10 per cent of 
the mileage that demands immediate lighting. Thus, 
both the technical knowledge and the money re- 
quired to light major traffic arteries are in our 
only man: igement is lacking. 

It is the task of the road engineer to provide the 
lacking element. If he does not, others will be asked 
to do it. Transport by highway will not continue to 
progress in the face of the preventable hazards and 
restrictions of darkness, and the highway engineer 
can find no acceptable excuse in his technicalities 
of design and construction. 


neers means 


posse ssion: 


‘To Reclaim | lousebuilding 
PROMISING promotion program yet 


Men | 
devised, the home-building plan 


sponsored by the Home Loan Bank Board should 
soon show what it can do, now that it is officially 
launched The 
whose essentials have already described 
(ENR March 19, 1936, p. 412), 
potential value by the delay in active initiation, 
but this value can be made real only if all the 
partners in building will work together—money, 
construction and home ownership. 
Since all of these receive equal protection under 
the plan, the effect should be to take most of the 
wasted cost out of housing. Satisfactory location 
and design, good building, and a_cost-plus-fair- 
profit price, 


service 


following a_ test period. plan, 


been 
loses none of its 


design, 


will in turn provide assurance of 


quality and stabilized value, safeguards of both 
the home owner’s and the investor’s interest. While 


on its face nig? ~— does not appeal to the specula- 
tive builder, it can if properly utilized prove as 
valuable to ae conducted building for devel- 
opment and sale as to the operation of the indi- 
vidual owner-builder. 

By its very nature the plan, when and if it comes 
into general practice, will undoubtedly do much 
to make mortgages a liquid asset. This, with the 
further assistance of a mortgage exchange or dis- 
count bank, should remove housing loans from the 
field of usury and establish them as the best type of 
investment the country affords. 
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PICTURES IN THE NEWS 
I 
Bureau of Reclamation Photo ’ 
Tue SPILLW AY at Horse Mesa Dam on the Salt River in Arizona has been altered to throw a 


the discharge clear of the canyon wall so that it falls free into the middle of the river 210 ft. 
below. Other pictures of the dam are on p. 243. 
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4 LIGHTED SECTION OF THE BALLTOWN ROAD, ONE OF 
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LONGEST 


LIGHTED ROADS IN AMERICA. 





What About Highway Lighting? 







2 


Questions to lighting engineer S. G. Hibben: What progress have we made 


in highway lighting and what are its possibilities and cost? 


Ne LIGHTING of highways lies 
i directly ahead of public-roads 
officials. It is full of problems. In six 
articles prepared for Engineering 
\ews-Record experts in lighting will 
A general 
statement of conditions in this issue 
will continue with articles on pres- 


discuss these problems. 


ent progress, laboratory experimen- 
tation and design technique. About 
these subjects highway engineers 
generally have no clear knowledge 
ind road users are supremely igno- 
seals 


But the question is important and 
should have an answer; the lighted 
id cannot longer be ignored in 
hway improvement. So to find 
what the general lighting situa- 

is, a close student of illuminat- 

ing engineering, S. G. Hibben of the 
Westinghouse Electric & Manufactur- 
Co. was asked the questions that 


follow and his answers were taken 
down. They give a rather complete 
account of facts and one expert’s 


views on highway lighting. 


A lighting catechism 


How much highway lighting has 
been installed on thoroughfares out- 


side of city limits, exclusive of 


bridges, parks, special suburban 
real-estate tracts, etc.? 
Short 


road have been lighted with incan- 


experimental sections of 


descent filament and sodium-vapor 
lamps, most of them being at traffic 
circles or in The 
lights have been co-operatively in- 


congested areas. 
stalled by equipment manufacturers 
and utilities to study types of in- 
they have 
until 


stallations and materials: 
been loaned demonstrations 


recently, but outright sales for the 





Vr. Hibben answers 


past year or so. In the United States 
probably fewer than 2,000 sodium- 


vapor units are in- service, on 
stretches that with three or four ex- 
ceptions are less than a mile long. 


There are practically no mercury 
vapor installations, although in Eng- 
land no fewer than 30.000 mercury 
lamps have been installed, on about 
1,000 mi. of highway. 

Why has not the driving public 
been more insistent to secure high- 
way lighting? 

Possibly because no long runs of 
good highway lighting have been 
demonstrable; possibly because the 
public has not recognized fully the 
increasing hazards of night driving 
on dark thoroughfares; possibly also 
hecause the driving public has not 
been fully conscious of the diversion 
of gasoline taxes to other purposes, 


and finally, perhaps because of the 
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Fig. 2. The asymmetric shielded-light- 


source luminaire suitable for 
highways within the limits of 
large cities. 





a 
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lig. 3. Incandescent 4,000-lumen street 


lamp equipped with a_high- 


visibility reflector. 





- 
Fig. 4. Sodium luminaire of special 


design for lighting a_ traffic 


circle, 


inartistic daytime appearance of 
some trial installations. 

Do we know how to install good 
highway lighting? 

Yes, technically, because one 
need only follow the Illuminating 
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Engineering Society Code of High- 
way Lighting to be sure of a proper 
foundation. This establishes 
spacing, mounting height, lamp size, 
candlepower and distribution, and 
the requirements for good vision; an 
experienced engineer can add_ the 
details that fit local conditions. Ex- 
perience suggests some 22 units to 
the mile; perhaps 40 
lumens to the lineal foot. 

What are the best light sources 
today? 


code 


generated 


Probably (1) the 10,000-lumen 
sodium-vapor lamp supplemented 
by the 6,000-lumen similar unit; 


(2) filament lamps especially de- 
signed for exact light control, and 
(3) mercury-vapor units to mark 
dangerous traffic spots or to have 
other universally recognized color 
significance supplemental to sodium- 
vapor illumination. 

Are we in a transition period of 
design which would justify postpone- 
ment of purchase of equipment until 
the art crystallizes? 

This was possibly true until a 
year ago but is not true today. Vapor 
illuminants have been rather well 
standardized for the service, and im- 
fila- 


ment illuminants are well developed. 


proved types of incandescent 
Also reflectors and accessories have 
been well studied through trial in- 
stallations, and so far as optical 
properties are concerned need not 
be radically changed, although only 
by use can perfection in detail he 
achieved. 

Where is highway lighting needed 
immediately ? 

Probably on the most important 
20,000 mi. of automobile thorough- 
plus interstate 
arteries and all speedways roughly 
grouped as those carrying from 5,000 
to 25,000 vehicles daily, but graded 
according to lanes, topography, ac- 


fares, major new 


cident history, ete. 

Would not the lighting of bridges, 
under-grade_ crossings and _ traffic 
circles suffice? 

This would be a forward step but 
would provide only flashes of bright 
spots and would endanger traffic just 


after passing these localities. 


Will not improved automobile 
headlights solve the night-driving 


problem? 

They will help but they will not 
solve the problem. On_ high-speed 
interurban arteries, if headlights are 
sufficient to illuminate objects at a 
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GLossary OF Roap | 


LicHTInG TERMS 


A luminaire is a complete lig ex 
device consisting of a light < é ol 
(lamp) together with its direct 
purtenances, such as globe, ref): 
refractor, housing and such supp: 
is integral with the housing. 
pole or post and bracket is not | 
sidered a part of the luminaire. 

A light unit consists of the assey.})); i 
of pole or post with bracket and | I t 
aire, 

Spacing is the distance in feet 
tween two successive light units 
ured along the center line of a 
way. / 

Mounting Height is the perpendicular | 
distance between grade and the ec 
of the light source in the luminaire. 
Lumen is the unit of light flux jn 
terms of which the output of t { 
sources is expressed. 
Foot-candle is the unit of illumina. | 
tion and is the illumination upo 
surface which receives from all 
sources, directly or by reflection, 
lumen per square foot. 

Candle is the unit of light intencity 
At a distance of one foot, a candle pr 
duces one foot-candle 
one lumen per square 


ie 1! 


(equivalent 
foot) upor 


surface normal to the beam. 








reasonable distance they cause ela: 
to opposing drivers. Night seeing 
must generally be by silhouette, and 
the driver’s headlights will not pro: 
duce a long-range luminous Jack 
ground. On wet nights and speculai 
surfaces the best headlight bear 
would be relatively ineffective. [: 
pressed-beam headlights on a lighted 
highway would greatly — increas 
passing safety. Good headlights ar 
necessary, but alone they cannot, on 
account of position, do the lighting 
work to best advantage. 

What does a highway lighting 
stallation cost? 

About 5 to 8 per cent of the cost 
of constructing the highway, or less 
if the wiring systems may be also 
used for other suburban power needs 
Roughly grouping together all oper- 
ating costs and including capital 
charges of interest and amortization. 
a very creditable installation should 
be maintained in the future for be- § 
tween $1,000 and $1,500 per mil 
for less if long stretches and ex- : 
tended operating times are involved. | » 

But what about the initial invest- : 
ment? 4 

Unless lighting is a federal or | 
state undertaking, it is as yet diffi- 
cult to foresee from where the funds 
will come to install lighting at a 
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cost of some $6,000 per mile. Local 
hond issues do not work out. Also 
many projects may be interstate, or 
io exiend beyond the territories of any 
ee one utility. 
he li ho ts going to pay for ihe high- 
ay lighting? 
fhe motorist should bear the chief 
burden of costs. Probably less than 
bh 10 per cent of the present gasoline 
« income (in the areas affected) 
would suffice for the highway light- 
be: | ino that is immediately needed. 
| 


oa 


Who is going to promote highway 





lichting—that is, who is to make it 
leular | really develop? 
, a Logically the state, so as to secure 
ar lone stretches of similar treatment; 
the county or township is not sufh- 
ciently extensive. Also, interstate 
- highways can be supervised as a Fig. ®. Unshielded type luminaire suitable for 6.000-10.000-lumen sodium or 400- 
federal function. watt high-intensity mereury lamps. 
Can an individual public utility 
handle a highway lighting job in its 
— yen locality? 
t to To a limited extent only, and sat- 
isfactorily only in the early stages 
of development. For example, a 





ae highway from New York to Albany 

would come under the jurisdiction 
lar of perhaps a dozen utility organiza- 
ne tions, each with a different policy 





ind nd a difference of rates. Perhaps a 
ae croup of utility interests operating 
(aiid through =a separate organization 
ae could sell) operation and = mainte- 
sho nance service to the state, or could 
D iniformly handle a long stretch; at 
hited present, if we expect individual 
— utilities or counties to function, only 
™ short and disconnected — stretches 
# would seem possible. 
ting Why should we be interested in 
this matler just now—isn’t it an old 
subject? 
We have had suitable equipment 
ae only recently—really since the birth 
less of metallic vapor lamps and the con- 
so entrated-coil type of Mazda _fila- 
ds ent lamps. Alzak aluminum and 
- prismatic glass controls have helped 
tal lo improve equipment. 
am How much will highway lighting 
- ‘ influence accidents? 
sil : (he records indicate that night 
i lriving is four times more dangerous 
7 | § an day driving, and that more than 
( > : > e . acre} > ~ — ° 
m4 4 i: eS vee aaa Fig. be srt sodium luminaire designed for the San Francisco-Oakland Bay 
tal roadway accidents to darkness — 
or 3 ‘a conservative figure) we may save How do we know that good light- turned off, night accidents increased 
, ” 500 with good lighting, or can con- ing will reduce accidents ? 25 times. On the Troy-Schenectady 
servatively translate the savings into When lighting on the Mt. Vernon highway the night lighting decreased 





a 4 ' figure of $50,000,000 annually. highway, Washington, D. C., was night accidents over 35 per cent at 

















that day accidents in- 
10 per cent. Other 


ay iilable. 


con 
ire easily 
evention the only 
lighting? 
No, but it alone is a sufficient rea- 
During all the 
Lnited States has been engaged—six 
major ones have s00).- 
Americans killed in hattle. Dur- 
ing the past 15 years 
to the duration of 
Americans have been 
accidents. With the 


») 


wars in which 


~On, 
there been 
(Mn) 
a period equal 


these wars more 


than 325.000 
killed in trath 
lair assurance ol 


cent of these. the 


preventing o per 


investment seems 
as profitable as a ship 
tidal power! 
it ill j gl ‘ \ 
thre ace dent 


No. t iuse in 
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it we must have better marking of 


traffic lanes: delineation of edges of 


paving: better attention to shoulders 


and soft edges: divided lanes: elimi- 
nation of dark paving materials, eté 
Weill lighting 
other traffic expenditures? 
Yes. Probably it will increase the 
roadway capacity: it should 


affect 


extending dis- 


highway reduce 


reduce 


insurance rates: it may rural 


electrical service hy 


tribution lines: it may slightly in- 


crease an average tax rate but 
should concurrently reduce other ex- 
penditures now hidden. 

Editor’s conclusion 
So we have the general picture of 


slow progress: adequate design tech- 


nique and lighting equipment. and 
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a wholly undetermined plan 
financing and operation. 

Argument for the need of Jic 
is based almost wholly on its 
ise greatly to reduce accidents, 
promise of economic gain to 
transport due to 24-hours-a-day - 
ice is lightly stressed. No sury 
available of the possible’ volun 
night transport or of its ecor 
possibilities. 

In the next article, to be publis 
Aug. 19, the road engineer will { 
essential data on some two-scor 
widely distributed road lichtine 
available for perso 
study. He will also find plans, n 


stallations 


views and descriptions of six 
stallations typifving multiple la 
city entrance, traffic circle, inters 


tion and bridge lighting. 





Tunnel Looped Under 


Bad rock first struck by 


subshafts and dropping center section 


B Se ns of ork C 


’ 
r> 
i A < 
, 
De; 
. ) on 
7 
‘ 
. 1] 
] chang I 
, j 7 ‘ 
} ‘ 
r s y f ‘ 
pl are outl ? nf? a ] 
follows — EpbITorR 


OCK CONDITIONS f ind in lriv- 
iy ing a sewer tunnel under the 


River from upper Manhattan, 


= t] less t ince! 

s of lerground ditions 
} ] ] 

Geolog studies and prel nary 


Vew 


220 ft. lower 


inc of a fault and bad ground me 
nid-river. but from the informatior 
ha the authorities believed a 
| could be driven 300 ft. below 
ver level by us 0) kind o 
sal und thod through h 
H weve is he d ys I l 
s 1 s 1 I 1 t =Usp t d Z i 
vestigatior iowed = t] 
lt was ssable at that level. 
Conseq ly ie center section of 
Was dr ) d by = thsh tts 
vithin th headings to a lev 
220 ft. deeper to find a ‘clear wa 
th da Gg Us ock. The tu 
el is now holed through on its 


mplex pi file. The conditions tha 
sught about the complexity of plan 
tunneling 


make an un- 
tunnel driving 


nd procedure and_ the 
processes employe 
narrative of 
The purpose of the new tunnel is 
to deliver from. inter 
in Manhattan to the treat- 
nt works on Wards Island in the 
River. Essentially th 

of a drop shaft in 


i 


; Y 
sewage eptors 


sewage 


structure 


sisted 


York sewer 


a Fault 


tunnel bypassed by sinking 


Mar 1 rise ft « \\ 
Island ( ( \ 
rile ! th “ \\ I 
egan, the shafts hac en sunk 
t tunnel driven 1.00 
h wav toward th Id] 
na nel, 
| he previous studies it 
Nn ‘ 
1 ? 
4 k yas os pp d | 
< An ry] 
driven straicl 
ie fi f the Manhat 
In a short distance it ta »p is 
carrvine river water which b! 
he drill. k ked over the 
operating it and shot nearly a d 
vards of material into the hea 


before the hele could he tappe 
gage placed on the cap showed 
hydraulic pressure of 135 Ib. p 
sq.in. Following thi 

1936. all work was st pp 


Dec. 10, 


until a thorough supplementary d: 


t is oO currence 


fbsgiemnes os 


1 ; 






exploration, which t ok until March. 











1937. could be mad 
To envisage the n | tions a n 




















{ugust 35, 1937 


NGINEERING 





NEWS-RECORD: 


i . . 


Bad ground stopped driving at the upper tunnel level, but good rock like this made fine going on the lower level, 


well below the fault zone. 





tion is called to the sketch section, 
Fie, 2. of the trouble zone, and in 
particular to the chlorite seam shown 
in solid black. In planning the tun- 
nel, diamond drill borings had been 
put down along the line across the 
river (at less than 100-ft. intervals 
in the critical section) and one or 
more of them had undoubtedly 
passed through this soft fluid chlorite 
seam on entering the firm Fordham 
neiss through which the Manhattan 
end of the tunnel extends. As the 
holes topped at the surface of the 
river, however, it was not possible 
for them to indicate the fluid charac- 
ter of the that 

the surface did was to 
the wash from the seam, which was 
very small in quantity, and did not 


seam; all borings 


trom show 


indicate at all the impassable nature 
of the barrier. 


Geological formations 


Broadly the tunnel passes through 
‘ synclinal fold in the under-river 
rock beds, the lowest part of the 
trough probably lying near the shore 
line of Wards Island. Under the bot- 
tom lies Fordham gneiss. Over this 
s a hard, altered limestone, and in 
the pocket formed by the dip of the 
limestone lies schist. The limestone 
reaches the surface in the river bed, 
where it dips to the east (toward 
Wards Island), 
rain on the island, where the east 
shaft and a long length of tunnel at 
the east end pass through it. The 


and comes up 


west heading and west subshaft thus 
are entirely in the gneiss, while the 
lower tunnel passes from the gneiss 
into the limestone; the east subshaft 
rises from just east of the limestone 
into the schist, and the east tunnel 
at the 300-ft. level passes from the 
schist into the limestone again. 

The limestone, and probably some 
of the gneiss and schist on either side 
of it, have become disintegrated un- 
der the river bed to a considerable 
depth, as is shown by the section 
Fig. 2. At a depth of 300 ft. 
ever, experience that the 
material would be found sufficiently 


how- 


indicated 


impervious to permit driving, even 
if timbering or other mining methods 
were required on account of its low 
strength. The formation was thought 
to be similar to that passed through 
successfully by City Water Tunnel 
No. 2 in 1931, 600 ft. under the 
Bronx East Rivers, though at 
one point steel sheeting had to he 
jacked ahead to take the ground load 
(ENR, Mar. 10, 1932, p. 361). 

All idea of attempting to drive 
through this disintegrated region at 
the 300-ft. level 
after the supplementary borings re- 
true nature of the 
distinct 


and 


was abandoned 


ma- 
terial. bad 
ground were revealed, one about 35 
ft. wide Manhattan head- 
ing, another some 115 ft. wide at 


vealed the 
Two zones of 


near the 


the island side. There appeared to 
be no possibility of grouting this 
material, especially in two of the 
contact planes. The fluid occupying 








‘ 


these joints was found in places t 


consist of exceedit civ time chlorite 


particles (mainly of hornblende) 


much finer than commercial cement. 
It was not believed advisable to try 
with 


to displace this very fin mud 


injected cement: it 


actually 


probably could not be 


coarse! 
done as the 
mud would probabiy have pene- 
trated the cement. and 

f lid 


formation of any solic 


made the 
and water- 


tight area around the _ tunnel 


practically impossible. 


All plans changed 


Solution of the problem had to 
take into account the fact that the 
shafts and a large part of the 8}-ft. 
connecting tunnel had heen exca- 
vated. Specifically the tunnel connects 
a screening plant and grit chamber 
at 110th St. and the East River in 


Manhattan, which will remove heavy 


and coarse solid hodies from the 
sewage, with the d spos il plant near 
the northeast end of Wards Island. 
The Manhattan end starts in rock, 
which had to be excavated for the 


erit chamber. 
At the Wards Island end, 3.390 ft. 
ry 


distant, construction was started with 


caisson 48 ft. in outside 
to rock. exca- 
vating with a 5-vd. clamshell bucket 
handled by a derrick. From the floor 
of this shaft a double elliptical shaft, 
containing the riser from the Bronx 
that 


about 


an open 
diameter. sunk 61 ft. 


well as 


down 


interceptor tunnel as 


from Manhattan, went 















































k 





NGINEERING 





NEWS-R 





ECOoORD 












fugust 5. 


Juco 





































i d Wh I g igh on the 300-ft. level of the Wards Island tunne!. the center section of the bore \ 
dropped an additional 220 ft. to clear a zone of badly disintegrated reck and soft’ ground. This geological pr 
hows the relation of the tunnel to the various formations, the preliminary borings which failed to fully reveal a 
conditions, and the supplementary borings which showed the way under the bad ground. 
100 tt ley i ul I headir still in which contained som more o 
we Bi sey | Be hist. was also shut down, as a chlorite material encountered 
I that to the 300-ft. level an ¢ ritical point had been reached, and sam, but not in this case it 
haped shaft « ies the riser from additicnal horizontal and = inclined state. About 20 ft. west of t! 
Manhattan and an 8-in. line for un- exploratory holes were driven from  2-in. seam of the chlorite mat 
iterit he tunnel from time to — it. was crossed, but here again it w 
e for cleaning. Below the cutting Five holes were fanned from the — entirely solidified. 
edee of the large caisson the shaft Manhattan heading and two addi- To avoid sinking the east su 
vas sunk in reck, lined with con- tional diagonal holes were drilled shaft through disintegrated rock. 
rete in about 30-ft. lifts as sinking from the tunnel floor behind. Be- was found advisable to abandon 
progressed, sides the horizontal hole drilled 70-ft. length of heading alread 
The Manhattan shaft, in rock all from the Wards Island heading, and driven out from Wards Island. ar 
the wav. was also lined at once, an inclined hole from the floor of locate the subshaft 1.570 ft. fro 
except for a section which will con- this tunnel, two additional holes the Manhattan shaft and 700 ft. fron 
tain the Venturi meter. This section were put down on an incline from the west subshaft. It was not neces 
would not pass a hoisting cage of ground level on Wards Island. sary to backfill this heading, no: 
sufficient size. so about 15 ft. was These holes, in addition to the or- the short abandoned heading on th: 
temporarily left unlined. iginal record, indicated that a tun- Manhattan side, leaving room fo 
From the bottom of the shafts nel at —520 ft. would pass entirely a hoist to serve the lower level. 
headings were driven toward the beneath the disintegrated — section. i 
river until the gap between them was But after this level was reached in Driving the bore 
not much longer than the disinte- the subshaft on the Wards Island 3 
erated section shown in Fig. 2. The end, another test hole was put As replanned the tunnel was in 4 
heading from Manhattan approached through from the schist into the firm rock throughout and ordinary j 
the doubtful rock first. and work limestone at tunnel level, which in- working methods sufficed, modified ‘ 
was suspended first in this section to dicated that the rock was entirely | only in the subshaft construction and 2 
pursue further exploration. In fact. solid. This in general proved to be in driving the lower level bore as is 2 
the first drill hole progressed only the case. but about 180 ft. east of | noted later. The tunnels were driven 4 
12 ft. from the face before striking the east subshaft, a soft spot was by the bench method, with two col- 4 


soft rock, and 35 ft. before entering 


the chlorite seam. When this oc- 


encountered in the roof which caused 


an overbreakage up to 8 ft., and 





umn drills in the advance heading 


and a horizontal column drill used 
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out lifter holes in the bench. The 
ly change from this procedure was 
holing through. 
[he usual sequence of operations 
< to shoot the bench and muck out, 
ng a mechanical shovel to load 
tunnel cars while the top head- 
was being drilled. Track would 
then be extended to the end of the 
ench, and a platform run out over 
the top of the l-yd. muck cars. The 
iter end of the platform was car- 
ed on a curtain-rod arrangement 
of two pipes of different sizes, one 
lipped inside the other. The ends of 
these pipes were slid out over dowels 
driven in the rock sides level with 
the top of the bench. The face of the 
top heading was then shot, and the 
nuck wheeled back and dumped di- 
rectly into the These 
handled six in a train, and hoisted 


cars. were 

to the surface on a cage. 
Electric battery 

tives were used, about six being on 
ind at each end, though only one 
two were in the tunnel at a time, 


storage locomo- 
z 


t} 


he rest being on charge. Sectional 
track of 2-ft. gage was laid on wood 
ies on the floor, and later on top 

the completed invert. As it was 
to widen the tunnel for 
issing sidings, these were avoided 


‘cessary 


= much as possible. One was put in 
1 the Manhattan at 
he top of the and 


side and one 


east subshaft; 


later another was put in for con- 
ting about 150 ft. east of the 
Wards Island subshaft. But fo: 


mucking, an air hoist on a_ trans- 
verse trolley was used to pass empty 
cars up to the head of the train. This 
trolley ran on a pipe across the tun- 
el near the top, and lifted empties 
ma 4-part chain and ran them in 
the clear to the side. The locomotive 
would then pull back the loads, and 
the empty would be set on the track 
again ahead of them. 

Turning now to the subshafts and 


¥ 
: 
: 
r 
: Concrete gun 
. 4 CU. yd Cap. 12 of 
l Cu-yd concrete 
& eo 
'‘f a BS a 


Pa atL ee NER oak 
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“ flexible 8 pipe "peo! dal, 
TiexiDb/é@ Oo p/lpe 8 Steel de/i 


with two such plants and two sets of forms, 


the lower-level tunnel: Over each 
subshaft a lift was taken out on the 
tunnel roof about 10 ft. high, in 
which a head frame of four girders, 
carrying a single sheave, was set. 
The hoists were placed on the tunnel 
floor beyond the subshaft in each 


case. Muck buckets were dumped 
with a trip line. Sinking began 
March 23 last, the subshafts being 


lined in 50-ft. sections as they pro- 
gressed. A concrete curb was run in 
around the top of each subshaft to 
floor to 


vent spill from falling into the shaft. 


3 ft. above the tunnel pre- 


Driving the lower tunnel at the 520- 
ft. level began April 14, and_ the 
top headings were holed through 


without incident May 6, leaving some 
200 ft. of bench to be removed later 
with hand drills. The muck buckets 


were handled on flat cars on the 
lower level, and no tunnel ears or 
locomotives had to be taken down. 
The concrete invert has been 

i" Stee he 

a es 

ination 

every $ 

6°x6"I runs 

the entire 

length of the 


form. 20'/ 
spliced together 
ond bolted fo ribs 
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placed straight through the tunnel, 
except for about 100 ft. west of the 
subshaft on the Manhattan side. At 
the time this concreted, 
work in 
it was not desirable to interrupt. to 


invert was 


was progress below, which 


remove a couple of high spots in 


the floor found in this section. Forms. 


hinged at the top in two. halves 
(Fig. 3) and made of steel, wer 


used to place the rest of the linine. 
They covered a little more than 240 
dee. of the perimeter. 


Lining methods 


the middle 
of the lower level, and progressed 


Lining was begun in 


hackward toward each shaft. As the 
Wards Island heading was the 
longer, a 60-ft. form was used on 


the east end, and a 40-ft, form on 
the Special 
forms, with plates welded together 


at used in making 


west end. fabricated 


the edges. were 





very pipe 





a 








40° 


Plan and Profile of Concreting Plant and Forms 


I ig. 3. A neat concreting layout made up some of the lost time. A steady progress of 100 ft. of 


f lining was made daily 




















































elbows at the top and bottom of the 


subshafts. Pieces as large as would 
pass the = shafts were made up. 
rimmed with light) angles which 


were bolted together below to set up 
the form. 
The hoists were used to lower 


concrete cars in placing the lining. 
On the Wards 
this did not 

the small subshaft. 
which is 1 ft. finished 
than the rest of the tunnel 
the 


transportation of suspended matter in 


Island side. however. 
work well 
clearance in the 
smaller in 


hecause of 


diametet 
to increase velocity of flow for 
the sewage. On account of this difli- 
culty. the 
walls and roof in the east half of the 
lower tunnel was shot down a pipe 


most of concrete in the 


in the subshaft. For all the lining 
above the invert concrete was 
placed by blower through a 6-in. 


in. gravel 
An incline 


concrete cars. of 


pipe, nothing larger than 4 
being used for aggregate. 
(Fig. 3) took 
which six 1l-vd. bottom-dumps were 
handled in a hoppet at 
the back of the form over the blower. 
form all rolled 
together. Hinged 
the 1 

insured a 
little chip 


trains, to 


Incline. blower and 
hack on the track 
doors in the sides and near 
of the f 


smooth 


op 


rm for spading 
finish. and very 


ping or patching will be required. 


While three full shifts were used 
in driving the tunnel. it was found 
best to use only two on the concrete 
work. Concreting is started at 
the beginning of the dav shift. and 
the pour is allowed to set over the 


shift. on which no work is 
done. The third shift 
lapse the form, move it back and re- 
set it. Carefully 


mercial 


=i ond 
is used to col- 
inspected = com- 


concrete is used. delivered 
in truck mixers on both sides of the 
river. On the Wards Island side the 
conerete is transferred to the tunnel 
ears in a_ circular bottom-dump 
hucket. while a hopper is employed 
at the Manhattan shaft. 


Drills, pumps and concrete blow- 


s in each heading have been 
operated by air furnished by a 600- 
tt compressor, motor-driven, — in- 


stalled at ear h end of the work. The 
; : ne 

pumping has been necligible on the 

Manhattan side. 

mainly in 


| he 


carried a 


where the tunnel is 


Fordham 
has 


and 


Impervi ‘Us 
limestone. however 
deal of 


Was necessary in plac- 


eoneiss. 
sood water. 
some panning 
sections of the invert. and as 


162 gal. 


Ings 


niu h as per min, has been 
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shaft at the Wards 


tunnel. 


pumped from the 
Island end of the 
Supervision 


‘I he 


the extensive 


110th St. tunnel is 
Wards Island 
disposal works being constructed for 
the Department of Sanitation of 
New York City, Walter D. Binger 


is deputy 


part of 


sewage 


commissioner in charge 
of engineering. Richard H. Gould is 


chief and H. M. Hale is 


engineer of construction. Thomas 


engineer 


McEwan is resident engineer on the 
Wards Island side. and B. J. Morri- 
son in Manhattan. Diamond drilling 
and exploration work was done by 
Sprague & Henwood, Scranton. Pa. 


Kffective Campaigning 


we ‘ - x ** 
Cean Up WEEK.” a common fea- 
American 


towns in the spring. 


ture in) many cities and 


has developed 


+ Lat 


into a trend toward a vear-round )bat- 
\ drive for el 


along 


tle on rubbish. 


mav be waged 


streets 
eeneral lines. according to St 
I. Pinel. research director of 
American Public Works Associaiio 
Often all three are used 
They are: 

(1) An actual clean-up campaign 
to collect 


street litter. and = to provide 


loge} 


and dispose ol eNXisi 
som 
arrangement for periodic cleaning 
therealter: 

A drive to enact 


ordinances requiring property own- 


(2) and enforce 
ers and householders to keep prem- 
and sidewalks and_ to 
make it illegal to throw litter on a 
street or sidewalk: 

(3) A 
gain the cooperation of all citizens 
to avert the littering of streets. 

“Of the three.” Mr. Pinel, 


“the preventive campaign is usually 


clean. 


ises 


preventive compaign to 


says 


the only kind that has any lasting 
benefit. 
clubs. 


Schools in particular, civic 


churches. movies and news- 
papers have been enlisted by cities 


This 


kind of campaign, naturally, must 


successful in’ such activity. 


be conducted over a_ rather lone 


period: in fact it should be more 
or less continuous and eventually 
hecome a regular part of school ac- 
tivities.” 

A number of cities have anti-lit- 


ter ordinances, which prohibit dump- 
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The geological studies were ca | 
Dr. Charles P. Berkey of 
The Georg 
Flinn Corp. has the contract fo 
tunnel. A. Hjert, chief engine: 
the contractor, is in general c} 
Audrey Curtis, Edward Hofl 
Allen and George Mitchel] 


superintendents. 


out by 


lumbia University. 


sam 


The original contract carried 
price items for soft-ground driy 
and the contract price was at 
set up to include these units. {! 
ever, the change in procedure e| 
the soft work. 
though the subshafts were an ad 
expense, the will be 
pleted for the orice | 


price, according to the engineers. 


nated ground 


contract 


less than 


for Clean City Streets 


ing on sidewalks, streets and va 


lots of specific kinds of refuse. f1 


Christmas trees and cutti 


orass 


automobiles orp 


to worn-out 
Some cities impose fines as hi 


S50 or S100 for violations. but 


and S10 are the usual penalties. 5 
1932. May in Minnesota has 
clean-up month for all cities, 
der of the State Board of He 


,° 


Newspaper notices request citiz 
| 


brush up yards and sidewalks. Ot 


campaigns of a 


act omplish I 


cities, waging 
duration. report 
appointing block captains in sch 
civics classes, to report careless 
posal of rubbish: or women sup 
visors are appointed to check und 
untidiness of premises in various 
sections. 


Manchester, England. 


clean-up week each vear utilizing a 


conducts a 


variety of means to call attention of 
Besides the 
usual public posters and radio talks. 
news of the city-wide clean-up ap- 
pears on bookmarks 
handed out with each library book: 
vas bills and milk bottle caps may 
labels stressing the subject: i 


citizens to civic duty. 


which at 


carry 
traveling news sign repeats slogans 
in the public square: loud-speake 


vans move about the city calling at 


Se ROR PBI OP ON CH 


tention to those who throw litter into 
the gutter instead of placing it i 
baskets: the city finances a 
7-min. “Lets Talk Rubbish.” 
through which the sanitation depart 





and 
film. 


+ 


ment can explain its concern for neat 









ness to the movie-going public. 
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What's Wrong In Waterworks Vlanagement 


GROSVENOR PLOWMAN 


by E. 


Denve Colora 






CORD »O~ 


Weaknesses in municipal water utility management may be attributed to 


complete charter restrictions, departmental over-functionalization, and the influence 


brought by perversive public opinion 


m the practical background ac- 
ired as executive assistant to the 
Denver Board of Water Commission- 
jor several years, and with data 
ipiled froma field survey of water 
10) cities, the 


thor has prepared a revealing ac- 


‘ilities in more than 


unt of management weaknesses in 
one of our most important municipal 
services. In an article to follow the 
close relationship that exists between 
organization and management is dis- 
cussed, and a concluding article sets 
forth tested methods of sound admin- 


istrative practice. — EpDITOR 


\ our municipal waterworks’ sys- 


tem, we are prone to pin the blame 


HEN something goes wrong in 


on some one person. We clamor for 
and demand that the 
water utility be taken out of politics. 
In truth, faulty organization is far 
more often the root of our temporary 


his dismissal 


discomfort. 

Even water utility executives some- 
times fail to see this subject of faulty 
organization in its true light. Each 
detailed management problem is, to 
them, a separate and distinct experi- 
ence. Furthermore to criticize organi- 
zation, however constructively, is to 
plunge into the deep water of local 
politics. The utility executive feels 
safer on the dry land of “things as 
they are.” 

These weaknesses in the organiza- 
tion basis for water utility manage- 
ment may be arranged in three gen- 
eral groups. First in importance are 
the detours introduced at the highest 
management level by most city char- 
ters, Growing out of this closely de- 
fined legal pattern of laws, charters 
ind ordinances are the management 
weaknesses and defects due to over- 
‘unctionalization. Very different but 
10 less important are the handicaps 





and costs incident to necessary and 
ften praiseworthy catering to the 
whims and requirements of public 


opinion. 

Private business, especially — the 
privately-owned public utility, is in- 
creasingly subject to handicaps re- 
sembling the management weaknesses 
of the municipal water utility. Before 
lifting the 
business executives should question 
to what extent their fortunate 
position is due to chance. To date 


little attention has heen paid by any- 


finger of scorn private 


more 


one to the vast field of business or- 
ganization in publicly owned utili- 


ties. 


Results of detours 


When a city takes over or creates 
a municipal water utility, but denies 
it independence of organization, de- 
tours are introduced. A water utility 
is an economic whole, having func- 
tional unity. Its dismemberment can 
be accomplished only by adding ex- 
pense and wasting time. 

Thus Baltimore, generally regarded 
as well-managed, has many such time- 
wasting and costly detours. The water 
department, so-called, consists of the 
activities of pumping, filtration, puri- 
fication, routine engineering, routine 
maintenance and 


construction and 


handling of customer complaints. 
Other divisions of Baltimore's city 
government, separate from each other 
and independent of the water depart- 
ment, are responsible for legal coun- 
sel, funds deposit and disbursement, 
auditing. civil service administration, 
purchasing, major construction, and 
billing and collecting. 

Most of the water utilities of this 
country follow this curiously complex 
pattern, due to the attempt of city 
charter draftsmen to obtain the rela- 


tively unimportant and elusive econo- 


mies of city-wide les 1] 
ounting and 
all city 
ceived pattern. 


makes it 


purchasing, or to pout 


business into 


some pre-con 


This decentralization 


impossible to hold 


process | 


any one person or even any Orit 


eroup responsibl for successful man 
agement. And by the same token 
it is equally impossible to give any 
one the necessary authority to pro 
mote successful management.” 


The New York 


sists of three main and separate parts, 


water utility 


r) 
con- 


namely. a project construction or- 
ganization, an operating organization 


and a billing and collection organiza- 


tion. It seems probable that New 
York’s recent deficit and rate-raise 
experiences might have been less 


troublesome had there been a single 
responsible management unit between 
the public and the water utility. 
Cicero, IIL.. a Chicago suburb, took 
strong steps in 1933 to eliminate an 
deficit 
of employees to read meters, failure 


annual water due to failure 


of meters to register at all because 
of faulty maintenance, and excessive 
system leakage resulting from faulty 
maintenance. This 
not have developed if the Cicero water 
utility had not been organized with 


condition could 


management detours of the sort de- 
scribed. A single responsible manage 
ment could not have overlooked the 
relation between income, expense and 
operating efficiency. 

Houston has long possessed for its 
water utilitv an aggregation of acci- 
dentally related wells and pipe sys- 
result of 
A recent court 


tems. each one the some 
suburban annexation. 
decision reserving water income for 
water utility use, reveals one of the 
detours underlying Houston’s man- 
agement weakness. 

A small minority of all water utili- 


ties (but constituting a majority of 



































the larger metropolitan enterprises) 
have eliminated some or all of these 
management detours. This has been 


done hy creating a citv-manager, 


water-board or utility-district form 
of top organization. 

There are fewer detours under the 
city-manager form of government in 
such cities as Cincinnati, Oklahoma 
City, Dallas and Sacramento, because 
the manager is responsible for, and 
has authority over, the entire water 
utility. He recognizes the economic 
unity of the water enterprise and, 
therefore. he has a pronounced in- 
terest in avoiding red-tape detours. 
His success in this regard depends 
more upon himself and the support 
he is given by the community than 
upon actual change in organization. 
Perhaps lack of support is why, in 
San Diego. the city manager seems to 
have made little progress toward im- 
proved water utility organization. 

The water boards of such metro- 
politan cities as Erie, Des Moines and 
Louisville are a step beyond the city- 
manager form of organization. This 
is because less depends on the human 
factor. Creation of a water board is 
itself a declaration against detours 
in management and for unitary con- 
trol and responsibility. However, 
water boards such as those of Detroit, 
Denver and Los Angeles are still 
tied close to the mother city. This too- 
close relation results in management 
detours such as city-wide legal coun- 
sel, accounting or purchasing. It 
opens the door to bickering over such 
questions as payment for water used 
by the municipality itself. 

The ideal water utility structure. 
from this standpoint of centralized 
and efficient organization, is the utility 
district. Such function in 
Omaha. San Antonio, San Francisco, 
Oakland and the Marvland suburbs 
of Washington. D. C.. with success 
comparable to the best practice of 


agencies 


private business. The utility district, 
as used in the Boston and Los Angeles 
Metropolitan areas, has proved itself 
the only wav to organize for whole- 
sale distribution of water to several 
municipalities. 


Over-functionalization 


Just as thoughtlessness about or- 
wasteful de- 
tours, so it leads to over-functionali- 


eanization introduces 


zation as well. All municipal business 
tends to be functionalized. By char- 
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acter or ordinance this office or that 
is created to meet a certain need. 
This functionalization when overdone 
becomes a management weakness. 
Purchasing is a good example. Was 
the cause of efficiency and good man- 





Our municipal water utilities dis- 
play three characteristic manage- 
ment weaknesses: 

They contain complex and costly 
detours introduced into their or- 
ganization chiefly by charter 
draftsmen. 

They are often beset with the 
tangled problems of over-function- 
alization, where charters, courts 
and city attorneys have laid down 
impossible requirements that are 
obstacles to clear-cut allocations of 
activities. 

They cannot, in general, withstand 
the pressure of public opinion, 
even when it is wrong. Hence 
they plunge into premature expan- 
sion or hold back necessary man- 
agement reforms. 


agement actually served when the 
new San Francisco charter central- 
ized all city purchasing? What prob- 
ably happened is that the water 
department and the purchasing de- 
partment were forced into relations 
with each other, involving records 
duplication and innumerable con- 
ferences and compromises. Perhaps 
the water department will be forced 
to increase its stocks of materials, or 
expand its own shop activities to off- 
set new delays and difficulties. 
Accounting is another good ex- 
ample. When substantially parallel 
sets of books are kept by a water de- 
partment and city auditor, as seems 
to be done in Detroit, does over- 
functionalization pay? 
Over-functionalization, as written 
into city charters, tends to force the 
water department into duplication of 
records in order to keep essential data 
in its own files. It often leads also 
to jurisdictional disputes with other 
branches of the city government. In 
Denver such a dispute has smoldered 
hetween water department and park 
department over the maintenance and 
operation of the city ditch. The 
ditch, a raw-water carrier of interest 
only to the park department, was 
transferred to the water department 
to comply with the over-function- 
alized concept that no other depart- 
ment in the city government could 
control any city water right. 
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Catering to the whims and requ 
ments of public opinion is an in 
tant contributor — to 
Such 


manag 
weaknesses. catering ai 

may best be illustrated by mea: 
typical examples: 

-Here the water 

ity management has been unab|: 


Sacramento— 


eliminate its annual deficit be 

the public has commanded its ex 
tives, in the city’s charter, neve ) 
meter residential water users. 

San Francisco and East Bay—( 
the two sides of the bay two sepa: 
agencies have expensively over} 
their respective water collection 
tems. Attempts to pool efforts fail 
presumably because of local prid 

Denver—A_ new water suppl 
being developed partly because 
public resents regulation of sp: 
kling use and is presumably opposed 
to metering. 

San Antonio—Ten minor rate 
ductions have recently been made on 
an already low base, in response to 
public agitation. 

Chicago—Metering is proceeding 
after a delay of more than 20 yea 
because the public did not wish to 
be restricted. 

Detroit—The city refuses to pa 
for municipal water, and, in additio 
it occupies part of the water-utilily 
office building rent free! 

Illustrations of this kind can 
multiplied from almost every city in 
the country. They show that publ 
opinion is at the bottom of many 
obvious management mistakes and 
weaknesses. 

In summary, our municipal water 
utilities display three characteristi: 
management weaknesses: (1) They 
contain complex and costly detours 
introduced into their organization 
chiefly by charter draftsmen; (2) 
They are often beset with the tangled 
problems of over-functionalization, 
where charters, courts and city al- 
torneys have laid down impossible 
requirements that are obstacles to 
clear-cut 
and (3) They cannot, in general, 
withstand the publi 
opinion, 


allocations of activities: 
pressure of 


even when it is wrong. 
Hence they plunge into prematur 


hold back 


management reforms. 


expansion or necessar\ 


The second article by Mr. Plow- 
man, to be published in a subsequent 
issue, outlines effective organization 
methods. 
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Brick School Built Karthquake-Resistant 


by Cnas. H. Fork 


Structural Engineer, Los Angeles, Calif. 


New design, used in Vermont Ave. School at Los Angeles, develops maximum 


rigidity and meets California’s seismic requirements for lateral resistance 


EINFORCED BRICK construction, 
R though not in itself new, has 
heen adapted to meet new and more 
stringent requirements in the design 
of the Vermont Ave. School at Los 
Angeles, with the that this 
structure represents an improved type 
to resist earthquake 


result 


rigid enough 
shocks while at the same time giv- 
ing the pleasing 


and appearance obtained with brick. 


exterior — finish 

This new school building is the 
first result of a special study which 
the author was commissioned to un- 
dertake last year for the Clay Prod- 
ucts Institute of California. The ob- 
jective was to develop a design for 
brick 
buildings that would conform to 
California’s laws on earthquake re- 
sistant buildings, namely, that in 
addition to all requirements for 
sravity loads the structure must be 
of these 
loads applied to the building later- 
ally in any direction. 


reinforced masonry school 


able to resist 10 per cent 


The result of the study was a de- 
sign for the Los Angeles school which 
was approved by the California Di- 
vision of Architecture. Construction 
of the school recently has been com- 
pleted. The structure has walls of re- 
inforeed brick masonry with 
and roof of reinforced concrete. In 


floors 


short, it embodies a combination of 
materials arranged to obtain the max- 
imum advantage of each. The build- 
ing consists of three parts; a one- 
story unit in front flanked by east 
ind west wings each two stories high. 
The floor area is 38,700 sq.ft.; the 
building cost totalled $180,000 or 
+162 per sq.ft. of floor area. 


Framing plan 
To meet seismic requirements a 


lefinite path is provided for trans- 
‘erring horizontal forces to the 


eround. For this purpose the internal 
and external walls plus the floor and 
roof slabs are designed as a frame 
capable of resisting horizontal forces 
from any direction. For a transverse 
horizontal force the longitudinal 
walls become vertical beams and are 
designed as such: the floor slabs are 
designed as horizontal girders carry- 
ing accumulated forces to transverse 
walls which function as vertical can- 
tilevers transferring accumulated lat- 
eral forces to the ground. Similar 


reasoning holds, with correspond- 
ingly different walls functioning, 
when it is assumed that horizontal 


forces are applied in a longitudinal 
direction. 

As all walls were designed to re- 
sist lateral forces and to support 
gravity loads, resultant stresses gen- 
erally were low. Only in a few cases 
did the stresses reach the following 
values: direct compression, 175 Ib. 
per sq.in.; combined direct and bend- 
ing stress, 292 lb. per sq.in.; shear 
37 |b. per sq.in.; bond, 68 Ib. per 
sq.in. 

All exterior and interior walls are 
bearing walls and have an effective 
thickness of 13 in. for the entire 
height. In spandrel beams, the prin- 
cipal continuous steel is placed near 
the top and bottom, making the full 
depth available for beam 
piers are treated in the same manner, 
making the wall as a whole function 


action; 


as a continuous frame and enabling 
it to resist either tensile or compres- 
sive stress. Brickwork begins on the 
spread footings of concrete into 
which key bricks are set while the 
concrete is still wet. These keys pro- 
ject above the concrete surface and 
thus resist shear along the joint 
plane. 

In pouring concrete floors and 
roof, joist-and-slab construction was 
used with pans 30 in. wide and 12 


in. deep. The joists were set on 30- 
in. centers and were given a 3-in. 
slab covering. 


Three brick shapes 


Departures from standard prac- 
tice in the brick walls were (1) the 
use of specially brick or 
brick “units” to provide channels for 


shaped 


grout around the reinforcement and 
(2) the development of a technique 
for filling the interior joints with 
The first of these required 
different brick 


shapes, namely, the standard 2}x3j 


grout. 
the use of three 
x8-in. unit for general filler pur- 
poses, the three-quarter unit to pro- 
affording 
grout space for the vertical reinforce- 
ment 


vide a_ vertical groove 


and the one-half or narrow 
unit to provide a horizontal groove 
affording grout space for horizontal 
reinforcing. Arrangement and use of 
these units are indicated in Figs. 2 
and 3. The grout channels brought 
the reinforcement nearer the face of 
the wall and thus increased its effec- 
tive depth. Also, the increased grout- 
ing space improved bond between 
steel and masonry. With the three- 
quarter brick unit the bar spacing 
no longer need be in multiples of a 
brick dimension. If this unit, when 
laid in the usual manner, does not 
clear the limit of the desired groove 
space or channel, the unit is reversed, 
moving the channel 4 in. forward. 

A simple three-quarter unit  pro- 
vides a 4-in. vertical groove; two to- 
gether make an 8-in. groove. The 
half-units simply leave one half the 
course width for use as a horizontal 
groove. As an aid to the bricklayers 
it was found preferable to use a 
spacing of 2 ft. 2 in. for the vertical 
bars wherever possible and a spacing 
of 2 ft. for horizontal bars. Where 
more steel area was needed, either the 
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Fig. Bs Reinforced brick construction as used in a new Los Angeles school that is designed to resist earthquake- 


size of the bar was made larger or 


the bars were grouped two in a 


hannel. 
All brick 


courses containing no 


courses are stretcher 
headers. In- 
stead of connecting the withes with 
headers every fourth or sixth course, 
method 


Vermont Ave. School provides con- 


the grouting used on the 


tinuous connection between every 
course. Also there is a mechanical 
erout key wherever the channels for 
the steel bars occur. The ratio of 
masonry strength to brick strength 
in grouted stretcher-brick masonry 
is about one-half, while for the ordi- 
nary header masonry the ratio ranges 
from one-fourth to one-third. The 
greater strength of the former type 
is attributed directly to the full con- 
nection between the withes afforded 


by the grout. 
Grout and reinforcing steel 


The method of placing the cement 
crout between withes differs from or- 
dinary bricklaying practice. Mortar 
of bed-joint consistency was used 
only for laying up the outer withes. 
Inner and outer withes are kept ahead 
of the middle course, thus producing 
a continuous trough into which grout 
was poured. Brick for the middle 
course then was shoved down into 
this grout and slightly vibrated, push- 
ing the thin grout up on all sides 
and solidly filling crevices. The re- 
quirement was for grout of a flowing 
consistency that would penetrate all 
crevices and be drawn by gravity 





3 - 
Z wits 





Full Unit 
‘ n 
3d \e~-0"-->4 
adh | 
= 
vr | A Kye 
~ a” saint 
fees ne Standard | ~ - Third cc e 
KIT 3 Unit unit boo placed /a:t 
a a ” | | | 
— e ee hee an ae oo ad 
at f< oa ele eee ae ar eg units 
ome : Stee/ bars | : A 
a + Unit A > 
x rere | 


Detail of Brick Units 


Elevation: 





the = units form horizontal grooves 


Nie 


an 9) . . . ° . 
Fig. 2. Details showing three sizes of units and arrangement in a_three-cour-e 


wall to form vertical and horizontal grooves 


against vertical brick faces. assuring 
good bond with the individual units. 

Because the grout is poured into 
a porous form instead of the usual 
water-tight form, the ordinary objec- 
tion to an excess of moisture in the 
hold. Excess 


ture is removed by absorption into 


grout does not mois- 
the brick in a few minutes. This is 
an important asset because it brings 
about a decrease in volume while 
the mortar is still fresh, thus permit- 
ting free adjustment. As a_ result, 
actual shrinkage during the harden- 
ing process is greatly reduced and 
internal stresses are minimized. 


Formwork for the concrete floors 


and roof was simplified by use of 
the outer brick course as an outer 
form. This built up 
slightly above the floor level before 


outer course, 


1 
the 


the concrete was poured, gave 
advantage of insuring an intim 
bond 


brick course at the same time that it 


between concrete and. outer 
eliminated need for a special form. 


Each tier of reinforcing steel w 
set completely before bricklayir 
was started. To facilitate bracing t!v 
steel the centering for the floors was 
erected in advance and was used | 
temporarily supporting the reinfor 
At the junction of walls a 
continued throu 


ment. 


floor, 


steel was 
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brick 
keys 


directions; wherever 


both 


laid on 


ill 


al concrete, shear 


wel used. 
Mortar proportion and absorption 


The bed-joint mortar was made up 
with one part of cement, 0.25 parts 
of lime putty and three 


sand: all by volume measurement. 


parts of 


The grout was made with one part 
oneal 0.15 parts of lime putty and 
three parts of sand. Slightly higher 
percentages of lime pulty were used 
in some walls. The lime was added 
with a view to increasing worka- 
bility as much as possible without 
oreatly affecting the strength. The 
author believes the best combination 
ff strength and workability is ob- 
tained where 65 to 70 per cent of 
the bonding material is portland ce- 
ment and the remaining 35 to 25 per 
lime The 
prevents segregation in the grout and 


cent is putty. lime also 


keeps the mix in suspension longer. 
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The common brick used on the 
Vermont Ave. School job were found 
to have an average absorptive ca- 
pacity of 10 to 16. per the 
face brick averaged about 10 pet 
cent. Wetting the brick the evening 
before they were laid had the effect 


cent; 


of reducing the absorption rate and 
bringing the two kinds of brick to 
the 
(about 5 to 7 per cent) at 


about same absorption rate 
the time 
of laying. 

erade B 
with an average compressive strength 
of about 3,000 lb. per sq. in. The 
face brick had an average strength of 
6,000 Ib. per sq.in. Ultimate com- 


pressive strengths of various prisms 


The common bricks were 


tested during this job are given in 


TABLE I 


Number of 


prisms tested Brick Mortar 
t Cirade l t 
S Grade B 1:44:3 
' Grade A 1:1:4-—'4 
j Grade A 1:'4:3 


Fig. 3. Brick of the interior course is here shown being shoved down into grout 


previously poured between the withes 


\.°Schoolmaster of 
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Table I. 


The prisms were built at 


the job in the form of piers and 
were 8ix8ix17 in. in size. The only 
connection between the two withes 


was a l-in. grouted joint. Curing 
and test procedure was similar to 
the requirements of the A.S.7.M. 
for concrete evlinders. The morta: 
and grout were mixed by volume 


measurement. dry mix: the items are 
listed in the followine order: cement, 
lime putty, sand. 

Prism tests also were made to 
determine a value for Poisson's ratio 
(the ratio between lateral and lonei- 
tudinal deformations.) This was used 
to determine tensile stress across the 
section at the 


found to 


grouted joint which 


was closely approximate 


RELATIVE STRENGTHS OF MASONRY PRISMS 


Average 
Age Ult. Strength 
Grout Days Lb. sq. in 
1 a4 oS—40 1630 
1:0.15:3 27-40 11 
L:1:4 ! -s “Sst 
TABLE II RESULTS OF TESTS ON CORES 
TAKEN FROM WALLS 
Average 
Ult. 
Number Strength 
of cores Age Lb. per 
tested Mortar Grout Days Sq. in 
4 1:15:4 l { 
O....<.0. 2B 8=1:0.15:33 
0.25. Since stress and deformation 
are directly proportional. the tensile 
stress at the contact of brick and 


9a 


crout would be approximately 25 
PI 


per cent of the compressive stress 


dr ille d 


laterally through the walls also were 


Cores 8 in. in diameter 
taken to determine strength and char- 
acter of the workmanship. The results 
of tests on 7 such cores are given in 
Table IL. In all the cores and prisms 
tested, loading produced a cone-like 
failure, bond 
between brick and mortar and grout. 


indicating very good 
Plans and specifications for the 
Vermont Ave. School were prepared 
by the Los Angeles Board of Educa- 
tion: A. S. Nibecker, Jr.., school ar- 
chitect, James E. Bvers. 
engineer. Theo. A. Beyer was general 
the 
the building and 


structural 


construction of 
Edward 


was superintendent. The job was un- 


contractor on 
Ferguson 


der the «nstant supervision of A. W. 
Los Angeles 


Frequent in- 


the 
Education. 
spections were made by the State Di- 


vision of Architecture. Elmer Hager- 


soard of 


man was resident engineer inspector 


for the PWA. 
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City Planning in Memphis 


by L. P. CockriLi 


Eengineer-Secretary, City and County Pianning Commissions, Memphis, Tenn. 


With a background of sixteen years experience in comprehensive log. 


term planning, a major city in the South has successfully coordinated its physical 


development to meet expanding needs 


HE ESTABLISHMENT of a city 
ete commission for Mem- 
phis in 1921 resulted in the prepara- 
tion and adoption of a master city 
plan, and set in motion forces that 
have since played an important part 
in guiding the physical, economic and 
social development of the city. The 
benefits of proper planning are indi- 
cated by the progressive growth and 
development of Memphis along well- 
ordered lines. Specific examples of 
major accomplishments during the 
past sixteen years are shown in a re- 
vision of the street layout and transit 
traffic 
needs adequately, the development of 


system to serve expanding 
parks and playgrounds properly lo- 
cated, the elimination of six grade 
crossings and the adoption of a sound 
zoning plan. 

City planning in Memphis, as else- 
where, broadly embraces the entire 
life and development of the munici- 
pality, and its objectives and influ- 
ence extend to every function of gov- 
ernmental operation and to every 
citizen. Among its major activities 
are: 

(1) Street planning; the establish- 


ment of major traffic arteries and 


\. 


ig. 1. Street relocation and widening has been furthered since adoption 
been aligned and dangerous intersections have been improved. 


width additions thereto, the location 
and widening of secondary streets, 
and the layout of new subdivisions. 

(2) Transportation and transit ser- 
vice and routing within and out of 
the city by carriers using air, water, 
rail or road. 

(3) Public parks and recreational 
center development. 

(4) Zoning; the segregation of resi- 
dential, industrial 
property uses, and the preservation 


commercial and 


of adequate open spaces to insure 
proper light, air and ventilation. 

(5) Civic art, which embraces the 
practical development of a city along 
attractive lines with special reference 
to the location and use of public 
buildings. 


Benefits of planning 


Long-term city planning is essential 
to coordinate the related activities 
of various governmental departments 
and to eliminate duplication of effort 
with its resultant confusion and ex- 
pense. It also assists in wise spending, 
since the studies necessary for com- 
prehensive planning show the trends 
of population and development, there- 
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by enabling forecasts to be mad 
garding the need and location «| 
ture service requirements. The 
creased values following wise pul)lii 
improvements invariably result i: 
creased revenues to the municipality. 
Individual citizens receive nune 
ous benefits as a result of compre!ven- 
sive planning. Among other things 
they are assured of adequate trans 
portation arteries and transit routes 
properly located to render necessary 
service, while zoning regulations pro- 
tect health, stabilize property values. 
and permit greater enjoyment of, as 
well as safer investment in real estate. 
A comprehensive city plan concerns 
itself with improvements, both pres- 
ent and future, necessary to insure a 
well-ordered community. Such a plan. 
properly prepared, is based on scien- 
tific engineering studies of existing 
conditions together with their causes, 
and from it an interpretation of fu- 
ture trends can be made. The plan 
should be prepared for a definite pe- 
riod of years ahead and it must be so 
designed that as the community grows 
adjustments can be made to meet 
changing conditions. This means that 
the various phases of planning must 


of the major street plan. Many offset streets have 
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he applied to areas developed prior 
to the start of planning, as well as to 
undeveloped and unimproved areas. 
[he city plan of Memphis, having 
proven its value over a sixteen year 
p riod. is here used to indicate the 


nature : 
a comprehensive plan. The gen- 


of studies necessary in prepar- 
ing 
eral recommendations and some of 
the specific improvements, with their 
resultant beneficial effects, are cited 
to show the advantages of planning. 
The plan evolved after the forma- 
tion of the commission in 1921 was 
the result of three years of work and 
was prepared to cover the growth of 
the city for a fifty year period. When 
studies were initiated the city con- 
tained about 24 sq.mi. and had a 
population of about 162.000. Today. 
the city 50 sq.mi. with a 
population of over 250,000. 


includes 


Major street plan 


The first step in the preparation of 
the plan was to make an accurate map 
of the city. This was followed by a 
study of the street pattern with refer- 
ence to the location, continuity and 
( ipacity of streets which would serve 
the needs of present traflic and in the 
future might be converted into major 
traflic arteries. This investigation re- 
vealed that: (1) A system of radial 
streets of varying widths extended 
from the central business district in 
i fan shape; while this system would 
serve as a nucleus for a major street 
plan, all of the streets needed addi- 
tional width to serve traflic needs ade- 
quately: (2) There was no continuous 
through north and south street in the 
2! mile stretch from the center of 
the city to its western edge; (3) Prac- 
tically all north and south streets off- 
set at the east and west street through 
the center of the city; (4) The main 
street of the business district was the 
only thoroughfare directly connecting 
the central business district and the 
residential and industrial districts to 
the north with the railroad stations, 
freight houses, residential and indus- 
trial districts to the south; and (5) 
There were comparatively few sec- 
tions of the city with direct street con- 
nections to other sections of the city. 

The logical procedure in securing 
adequate through traffic arteries was 
to use existing streets where possible. 
With this in mind, the existing streets 
which could be used were marked out 
on a map and necessary interconnec- 
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Fig. 2. Grade crossing elimination has proceeded in accordance with early recom- 


mendations made by the city planning commission. 


tions were worked out. Following the 
selection of the streets and connec- 
tions, the problem of proper widths 
for these streets had to be solved. This 
information was secured by making 
traflic surveys and by the use of ques- 
tionnaires answered by automobile 
and truck owners. 

With all the information at hand 
the street plan was prepared. This 
showed the streets to be used, differ- 
entiating between those of sufficient 
width and those to be widened, the 
connections necessary and the ulti- 
mate widths required. This plan was 
extended beyond the developed por- 
tion of the city, and by requiring 
planning commission approval of all 
new subdivisions inside of the city or 
within five miles of the city limits, 
of these streets, of 
width, were acquired at no cost. 

Many of the improvements recom- 
mended in the major street plan have 
since been made. These improvements 


many proper 





have been followed by the develop- 
ment of vacant land and the restora- 
tion of blighted areas with the result 
that property values have increased 
and the city has benefited by addi- 
tional tax revenue. 


Transit system studies 


Transit system studies are an im- 
portant phase of the transportation 
problem within the city. Interference 
due to vehicle traffic must be care- 
fully considered in determining route 
layouts and types of equipment. 

In many cities transit systems origi- 
nated and expanded without benefit 
of proper studies. This has resulted 
in poorly designed systems which 
duplicate service and cause needless 
congestion. While Memphis at one 
time was the victim of such a condi- 
tion, many of the mistakes were cor- 
rected prior to 1921 as the result of 
a survey and recommendations by an 
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engineer employed jointly by the city 
and the transit company. Since these 
recommendations were made before 
city planning studies had been in- 
augurated many necessary correc- 
tions were not included nor was a 
proper plan for future expansion pre- 
pared. It was necessary, therefore, to 
make a complete study of the entire 
system and suggest future changes 
and improvements which wouid prop- 
erly fit the system into the comprehen- 
sive city plan. 

While this study was greatly simpli- 
fied by having a major street plan, it 
was necessary, however, to prepare a 
map showing present routings with 
reference to distribution of popula- 
tion. By comparing this with the street 
plan and other studies in connection 
therewith, the relations to vehicle 


traffic were determined. 
Improving transit facilities 


An analysis of the information re- 
vealed these facts: (1) There was an 
unnecessarily large number of left- 
hand turns in the central business 
district because of street-car loop 
lines; this was a principal cause of 
congestion and traffic delay; (2) 
while practically the entire developed 
area of the city was being served, the 
existing crosstown line connected 
only a few of the other lines, thus 
making it necessary for a majority of 
the passengers to ride into the busi- 
ness district, transfer and ride out 
again; and (3) there were several 
lines on traffic 
which duplicated service of lines only 
a block or two away and which were 


important arteries 


causing traffic congestion. 

The problem of correcting these 
faults was reasonably simple and not 
very expensive. A study of the areas 
served by loop lines, the length of 
such lines and the headway main- 
tained thereon indicated that a num- 
ber of these lines could be consoli- 
dated and routed straight through the 
business district, thereby reducing 
both congestion and operating costs 
and providing better service. The re- 
maining loop lines were rerouted 
through the business district. Further 
improvement was made by removing 
lines from traffic arteries where dupli- 
cate service was provided, and by re- 
placing rail lines with either buses or 
trackless trolleys on other traffic ar- 
teries. The crosstown line was ex- 
recommended and 


tended as now 
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makes connections with other lines. 

A plan for future extensions was 
prepared by using other planning 
studies to determine the growth and 
development of areas not then requir- 
ing service. A number of these ex- 
tensions have now been carried out as 
recommended. 


Transportation problems 


Transportation problems of a city, 
involving the intrastate and interstate 
movement of passengers and freight, 
vary in accordance with the size of 
the city and the number and types of 
transportation systems involved. A 
thorough study requires considera- 
tion of four types of traffic, namely, 
(1) passenger traffic, (2) through 
carload business, (3) local carload 
and truckload movements, and (4) 
local less-than-carload business. 

The location of Memphis on the 
Mississippi River together with the 
fact that the city is served by nine 
trunk and one local belt-line railroad, 
eight federal highways, and is at the 
junction of transcontinental airlines, 
necessitated numerous studies to ob- 
tain the complete picture and to deter- 
proper recommendations for 
future changes and improvements. 


mine 


An analysis of the facilities and 
operating methods of each carrier to- 
gether with the type, origin and desti- 
nation of freight handled by each, 
revealed the changes necessary to im- 
prove existing conditions. This also 
assisted in determining the areas that 
should be zoned for future industrial 
expansion, as well as indicating the 
type of industry that could profitably 
locate in the city. The points of inter- 
change between carriers, the joint use 
of certain tracks, the abandonment 
of one freight house and railroad 
yard, the location of future additional 
yards, and improvements to the 
wharves and riverfront were among 
the specific recommendations. A num- 
ber of the changes recommended have 
already been made by the carriers. 

A sound program of grade crossing 
elimination was developed by com- 
paring the information obtained in 
the transportation studies with the 
major street plan. Six of these grade 
crossings have been eliminated and 
construction work is under way on 
two others at present. 

The growth of the motor vehicle 
carrier in recent years necessitated a 
separate study of this type of trans- 
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portation. Approval of the cit 
ning commission, together wit!, 
proval of city officials as to +. 
and terminals, must be secured |,.-{,,, 
these systems are permitted to «jer. 
ate in the city. This procedure fy 
aided materially in minimizin: 
gestion caused by these operativys, 

The airport is owned by the cit 
and while it is located outside «{ |} 
city limits, due to the absence f 
desirable location inside of the city. 
a direct route to the business distric 
has been provided. 


Recreational facilities 


It is a well established fact that 
pleasure and amusement are esseitial 
to a normal healthy life. In order to 
supply these essentials in the average 
city it is necessary to provide certain 
public recreation facilities. The ty jes 
of such facilities to be provided. de- 
pending upon the size of the city and 
the density of population, are: (1) 
community centers, (2) children’s 
playgrounds, (3) neighborhood parks, 
(4) recreation fields, (5) large parks. 
and (6) parkways and outlying parks 
or reservations. 

The need of parks was recognized 
by Memphis in 1900 (then with only 
about 20 acres devoted to park pur- 
poses) and fortunately a foresighted 
park board was organized. This board 
employed a landscape architect to de- 
sign a park plan to meet the cily’s 
needs. The result of this plan was the 
almost immediate acquisition of 015 


acres for parks and parkways. \\ ith 
but few additions, this constituted the 
park and parkway system for the city 
at the start of planning. 

A study of this system, together 
with the distribution of population 
with special reference to school chil- 
dren and juvenile delinquency, re- 
vealed the need of additional com- 
munity playgrounds and 
neighborhood parks, the need of de- 
veloping certain of the property in 
the park system as play fields and the 
need of extending the parkway. A 
plan was prepared and this has been 
followed since its preparation. 

Numerous improvements have been 
made to date under this phase of 
planning. The major items include 
locations of an additional large park, 
an additional neighborhood _ park, 
three tracts which have been devel- 
oped as playfields, two parkway ex- 
tensions and the first link of a new 


centers, 
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Fig. 3. Zoning regulations had not been adopted when the permit was 


the midst of a first-class residential section of the city. 


outer parkway. In addition to these, 
community centers have been erected 
in most sections of the city, numerous 
playgrounds with supervised _ play 
have been provided and a large forest 
park and game preserve is being de- 
veloped in the county. Most of these 
improvements have been made at 
small cost to the city, due in some 
measure to integrated planning. 


Zoning is appreciated 


Zoning is perhaps the most widely 
known and appreciated phase of city 
planning, due to the fact that the 
average citizen will come in contact 
with the zoning regulations more fre- 
quently than with planning activities. 
While city planning in its entirety is 
concerned with the health, conveni- 
nee and general welfare of the citi- 
zens of the community, these objec- 
lives are realized more readily in con- 
nection with zoning than in other 
phases of planning. 

\ proper zoning plan is based on 
an intimate study of existing uses of 
property, building heights, lot and 
yard sizes, prevailing winds, areas 
served by paved streets, sewer, water 
and transit lines and the effects of 
other phases of planning on the fu- 
ture use and development of prop- 
rty. Future development trends must 
e thoroughly analyzed to insure the 

st advantageous use of property as 


ri 
} 
i) 


the city grows. 
Following the studies, the city 


should be divided into districts ac- 


cording to the logical uses of prop- 
erty, the heights to which buildings 
should be limited and the size of open 
spaces to be provided. Regulations 
for the various districts are prepared 
to insure the proper use of premises 
and the preservation of sufficient open 
spaces to provide light, air and venti- 
lation for the occupants of buildings. 
These regulations encourage property 
ownership as they tend to stabilize 
property values by protecting § resi- 
dential districts from the invasion of 
commerce and industry until such 
time as the district has outlived its 
usefulness for residential purposes 
and has attained at least as good, if 
not a better, value for commercial or 
industrial purposes. 

Regulations vary according to the 
use permitted in the district, being 
more restrictive for residential and 
public or semi-public uses than for 
commercial and industrial uses. In 
this particular, zoning and housing 
are closely allied and the provisions 
of a housing code should correspond 
to similar requirements of zoning in 
order to insure the success of both. 

Since the adoption of zoning regu- 
lations in Memphis, large residential 
areas have been developed and home 
ownership has greatly increased. The 
pleasing appearance of these areas far 
surpasses that of most sections of the 
city developed prior to zoning, and it 
is the writer’s opinion that the great 
majority of the citizens of this city 
would vigorously oppose any effort 


to nullify these regulations. 
























issued for the construction of this 10-story hotel in 


City planning should not be 
(though it frequently has been) con- 
fused with the municipal activity con- 
cerned with merely improving the 
appearance of a city. Naturally, as a 
city develops in conformity with a 
well-made plan, its general appear- 
ance is improved, but the basic prin- 
ciples of a city plan are founded on 
economic and social considerations. 
The beautification of a city is most 
certainly to be desired, but in the 
main this work should be left to a 
“city beautiful commission.” Certain 
parts of the work however should be 


provided for in a comprehensive plan. 
Location must be considered 


Civie art, or the location and group- 
ing of public buildings and the loca- 
tion of poles, wires, signs and _bill- 
boards for instance, have other effects 
than merely creating or destroying 
beauty. A city with adequate and im- 
pressive public buildings is remem- 
bered far and wide for such build- 
ings, but if these buildings are so lo- 
cated as to cause any appreciable de- 
gree of inconvenience to the citizens 
of the community who must use them 
the effect of their beauty is soon nulli- 
fied. And if poles or signs are so lo- 
cated as to interfere with the flow of 
traflic or with light and air, their loca- 
much 


readily than if they merely present an 


tion will be criticized more 
unpleasant appearance. 
It is necessary, therefore, in pre- 
I 
paring a comprehensive plan to study 






the needs to be served by the various 
public buildings, and to recommend 
their future location and grouping to 
meet these needs conveniently. Since 
the majority of the public buildings 
in Memphis were erected prior to the 
start of planning and have proven 
adequate thus far, progress under this 
phase of planning has been limited to 
locating a stadium and a courts build- 
ing. Regulations governing the erec- 
tion of billboards have been adopted. 

Since planning can be carried out 
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much more effectively and efficiently 
prior to development, planning activi- 
ties should not stop at the city limits. 
Realizing this fact, the Memphis local 
plan was extended several years ago 
to cover all area within five miles of 
the city limits. The advantages of 
planning soon became apparent to 
other citizens of the county, and upon 
request work was started on a com- 
prehensive plan for the entire county. 
This work has been underway for 
slightly over a year and has thus far 





Rubbish Handling Cost Reduced 


Tractor 

York City’s 
$150,000 annual saving 

ODERNIZATION of rubbish han- 

dling facilities at the huge 

Rikers Island dump in the East River, 

where diesel tractors and 40-yd. hy- 


New 


draulically operated transport wag- 
ons have supplanted a narrow-gage 
system, will save New York 
City an estimated $150,000 annually. 

Rikers Island has 
dumping ground since 1895. At that 
time it covered 60 acres but it has 


railway 


served as a 


been gradually built up until it now 
occupies an area of about 330 acres. 
Between 15.000 to 25,000 cu. yd. of 
material, including ashes, building 


material debris, bottles and boxes, 
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wagon 


330-acre 
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combination system at 


dump expected to yield 


are delivered to the island daily. No 
garbage is permitted to be 
with this fill. 

The rubbish is towed out in barges 
to the 
directly into transporting 
means of stiffleg derricks equipped 
with orangepeel buckets. Until re- 
cently, the New York City Depart- 
ment of Sanitation employed a nar- 


mixed 


island where it is unloaded 


units by 


row-gage railway for this work, a 
steam engine pulling a train of dump 
ears to the fill. With this method. 
however, as the fill progressed, or 
the dumping point was changed. it 
was necessary to relay the tracks at 
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Rubbish handling on Rikers Island dump, New York City, has been modernized by diesel tractors and 40-cu.yd. dump wagon: 
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resulted in the preparation of th. fir. 
accurate map of the county. 

While tentative zoning is i; 
in the entire county, the r 
zoning studies are now bein d 
and it will be several months 
they are completed. Other stud 
then be made and in the near 
a comprehensive plan for the {ity 
development of, and the conser) at} 
of natural resources in the coun! 
be prepared and adopted. Such 
will benefit the city and the cunt 


L\ 


considerable expense. Moreover. this 
equipment had no effect in co 

ing the fill, and as a consequ 
considerable volume of 
wasted, 


spact vas 


Advantages of new equipment 


To avoid these inconveniences 
to modernize handling facilities. th 
Department of Sanitation recent 
purchased nine 95-hp. diesel tra 
and put them on the job ha 
specially constructed track-ty pr 
ons. Although in operation fo: 
than a year, the new equipm: 
materially reduced costs as wel 
erally simplified and 
the work. In 


and bulldozers, used as a compa 


speede d 


addition. the tra 


unit, have permitted the disposa 
25 to 50 per cent more refuse in th 
same area. 

Each hauling unit consists of 
10-yd. hy 
draulically operated wagons. The av- 
erage haul is about 1.500 ft. alth 
occasionally it is necessary to move 


diesel tractor and two 
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the material as much as 3.000 ft. 
The loaded wagons are run as close 
to the edge as possible, depending 
upon the height of the fill, which 
soverns the hazard and the distance 
fs mm which they may dump ma- 
terial down the slope. 

{ll the tractors on the job are 


equipped with hydraulic pumps that 
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are interchangeable for bulldozer o1 
wagon operation. Any machine may 
be switched from one job to another 
with a minimum of wasted time. 
Many of the tractors are operated 24 
hours a day. 

Joseph C. Zengerle is engineer in 
charge of refuse disposal for the De- 
partment of Sanitation. 
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Liquid Mud Lifts Ship 


by HaroLp CHAMBERLIN 


San Diego, Calif. 


Liquid mud substituted for water 
in a cofferdam was used to raise a 
2.000-ton ship 9 ft. above water in 
Miami harbor, Florida. The illustra- 
tion shows the ship raised, filled 
around with sand and equipped as an 
aquarium, Lying along shore, the ship 
was enclosed in a cofferdam, utilizing 
the shore as one side. 

The normal draft of the ship was 
15 ft. and it was decided to raise her 
an additional 3 ft. by reducing her 
draft to 12 ft. Since the vessel was 
without machinery or cargo and could 
be lightened only to an inconsequen- 
tial extent Tom Newman, the contrac- 
tor, determined to float her in fluid of 
greater specific gravity than sea water. 
This was accomplished by using 
fine liquid mud which weighed 165 
lb. per cu. ft. compared with the 
weight of salt water, which is about 
65 lb. per cu. ft. 





Prins Valdemar after the work of raising her in mud was compieted with the old 
water line now 3 ft. above ground level 


Working problems and time-saving methods .. . 


Ldited by Charles S. Hill 





Every day, as the water inside the 
cofferdam was displaced by mud, the 
ship rose. Cables run from her mast 
held her on even keel, but she floated 
trim just as if she were in her natural 
element. At night, when the agitated 
mud settled. the ship would drop 
back part of the distance gained, but 
when the mixture was stirred up with 
water jets the following day and more 
mud was pumped in the vessel would 
rise again. Finally sand and gravel 
were forced under her keel and she 
was held at the desired height. Not a 
plate in her hull had been strained or 
( racked. 

Submarine Core Drill Rig 

Havine 24 holes to drill to a 
depth of 70 to 80 ft. in 40 to 50 ft. 
of water, at the site of the proposed 
tunnel from the Battery in Manhat- 
tan under Governor's Island to 
Hamilton Ave., Brooklyn, in New 
York Harbor, the 


vised a light rig which could be 


contractor de- 
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bolted to a pipe flange at the top 
of the 2'-in. casing. It consisted 


air-cooled — single-cvlinde: 


| hp. fitted with 


a l-gal. gasoline tank, mounted on 


of an 


easoline engine of 


a frame, and belt-connected to th 
drive mechanism of the drill. which 
it ran, when operating at full speed 
at S00 r.p.m. 

The 2'5-in. extra-heavy pipe ca- 
ing was first driven to rock by th 
drill boat, and the rig was mounted 
on a regular pipe flange screwed to 
the top section. The drill has a 
screw feed, and the rate of feed de- 
pends on the speed at which the 
drill is run. There was some appre- 
hension at first that the drill, in 
striking hard rock and cutting at a 





Core drill rig mounted directly on the 
casing eliminated delay due to tide and 


swell. 






reduced rate, would continue to run 
and feed at high speed. the effect of 
which would be, to “pull” the 2'%- 
in. casing to which the motor was 
rigidly attached. Any pull on the 
casing was overcome by the 105-lb. 
weight of the motor, plus the frame, 
casing and what friction the casing 
might have in the mud. 

In schist the drill cut as much as 
10 ft. an hour, and where harder 
Fordham gneiss was encountered, 
the motor slowed up, so that the 
feed was also slowed, and about 5 ft. 
of progress per hour was made. 

When the surface of the rock was 


practically bare, an extra 6-in. cas- 
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ing was lowered over the 2'-in. cas- 
ing, and steadied by lines to the drill 
boat. An drill boat 


used, fitted with platforms extending 
out from the deck on each side of 


ordinary was 


the casing for use by the crew in 
changing drill rods. 
about 20 ft. 


cases a 


The holes averaged 


deep in rock, and in some 
core the full length of the hole was 


recovered: the average was about 80 


per cent. In several cases a core 
having a seam down the leneth of it 
was recovered: this unusual recov- 


ery is attributed to the speed at 
which the drill was rotated. and to 
the total absence of the usual work- 
ing up and down of the drill in the 
hole due to wave motion. 

The work was carried out by the 
Standard Drilling Co. under the di- 
rection of Ennis Geraghty. 


Opening Hill-Top 
Bottlenecks 


by James H. Hayes 
Research Fellow, Bureau for Street Traffic 
Research, Harvard University, Cambridge. 
Mass. 
Marvland has reversed the 
followed in states of 
having single-line traffic flowing up 


pro- 


cedure other 


hill and  double-line down-hill 
(sketch a). and has established on 
Route 1 double-line traffic flowing 


up-hill, with single-line traflic pro- 
ceeding down-hill (sketch b), Sketch 
a shows the situation as it generally 
exists with the shaded portion of 
traffic, 
‘iving practically the same situation 


highway not available for 
asa three-lane road converging into 
a two-lane road over the crest of a 
hill. Sketch 
cending both sides of the hill con- 
i the crest, 


bh shows two lanes as- 


one lane at 


into 


verging 








> — — 
= See ee 
o., cc» a 
- Lae 


—— 


_—_— 


Customary 


*ENGINEERING 






(b>) 
Traffic lane marking (a) on 
pared with marking (b) on Maryland read. 





thus using all of the available ca- 
pacity of the highway and eliminat- 
ing to a great extent the long files of 
single-lane traffic. 

A short half-hour count conducted 
on Route 1, Maryland, compared to 
the same type of count conducted on 
Massachusetts Route 1 North (New- 
buryport Turnpike), the volumes of 
traffic being practically the same, 
showed conclusively that the Mary- 
land practicable in 
eliminating vertical bottle-necks. The 


experiment is 


Maryland count was conducted on 
Saturday, Jan. 2, 1937, from 12:30 


p.m. to 1:00 p.m. A_ total-volume 
count showed 142 cars proceeding 
north, four of which temporarily 


held up four other cars at the crest 
where the single line was formed. 
The Massachusetts count was con- 
ducted on Saturday, Feb. 13, 1937, 
12:30 and 1:00 p.m. 
A total of 112 cars was noted pro- 
ceeding north, 12 of which 
ceptibly held up 31 other vehicles 
forming a single file 300 ft. from the 
crest. The 100 per cent observance 
to the foot-wide painted line in the 
Maryland count left nothing to be 
desired. 


between p.m. 


per- 


while in the Massachusetts 
count the figures showed that 42 or 
37 per cent of the 112 cars disobeved 
the rule relating to crossing the 6-in. 
painted line. Care was taken to select 
crests of hills that corresponded, so 


that the figures would be of value. 


Stiffeners at Sheet-Pile 


Wves 


The circular cell, popular in coffer- 
dam design, frequently requires a 
connecting wall of the same type, and 
to facilitate such a connection a wye 
is put in. At Grand Coulee dam an 


unforeseen difficulty arose as a result 
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of the necessity of filling the cir lar 
cells some time before the conne 








































walls were driven. The weight of th), 
fill causd the cell walls to bulge 

the original ground line and they 4. 
sumed a barrel shape which be 
more marked whenever leakage jj), i] 
the cell added a water load. The evry, 
practically 


made _ it impossible | 


—— 
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Stiffness for wye connection in cofferdam 


cell wall. 


thread and drive the proposed con 
necting line of sheetpiling. The suc 
gestion was made that such difficulties 
could be prevented by a special wy 

connection including a heavy H-bea 

incorporated in the cell wall wher 
the connection was made. It was | 
lieved that a stiff member thus put 
into the original structure, as indi- 
cated in the accompanying sketch 
will prevent curvature. 


Brief Memoranda 


Maintenance of a constant desired 
in effect in 
five of the six Los Angeles chlorina 


chlorine residual is now 


tion plants, and that city now claims 


ik Radi eRe he SLL Bhai ERS Oe ES 


first honors in obtaining complete 
automatic residual control. The tric 
is done by a photoelectric cell mat 
ing a color standard with a water sa 
ple to which orthotolidin has be: 
added. The cell operates a speci | 
valve, designed and built in the bu- 
reau shops, which increases or de- 
creases the differential on the maste1 
vacuum chlorinators. Prior to the in- 
stallation, the average dose to the 20) 
m.g.d. treated was 3.6 lb. per m.g. to 
maintain a residual of 0.1 p.p.m. 
Now it is 3.1 Ib. and the control takes 
care of sudden demands due to flashy 
runoff or winds stirring up sediment 3 
-Ray F. Goupey. 
Sanitary Engineer, Bureau of Water 


in the reservoirs. 
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\ leeting 


Transportation trends and superhighways form the principal subjects of 


discussion at annual convention of the American Society of Civil Engineers 


IGHWAY traffic trends and the 
H superhighway as a means for 
handling increasing traflic were the 
principal subjects discussed at the 
67th annual 
American Society of Civil Engineers 
held in Detroit, July 21-24. Other 
matters trans- 
portation on the Great Lakes, the 


convention of — the 


considered were 
proposed compensatory work in the 
St. Clair River, utility 
planning, tourist camps and_ road- 


subsurface 


side sanitation, and the proposed 
bridge across Mackinac Straits. 

\ brief report of the business and 
professional matters considered at 
the convention was published in our 
issue of July 29, p. 166. 

A large part of two sessions on 
Wednesday was given over to a sym- 
modern 
opened 


trends of 
transportation which 
by Charles F. Kettering, president, 
General Motors Research Corp. Mr. 
Kettering’s prepared paper was an 
analysis of replies to a question- 
submitted to 30 
sponsible positions in the automobile 
and allied industries asking for their 
certain factors which 
might affect road requirements for 
the next 10 to 25 years. On the 
question of population trends, it is 
the consensus of opinion of a large 
majority of those replying to the 
questionnaire that the trend will be 
away from congested areas, thus 
‘ending toward a reduction in pres- 
ent traffic concentrations, but that 
by 1960 the highway engineer will 
have to provide for 50 per cent more 
motor vehicles. Several of those 
replying believe that we have reached 
the practical maximum speed and 
that engineering emphasis will be 
placed on other factors in the future. 
People on the average do not want 
'o go over 60 miles per hour but 
want to go that fast without effort. 
All were in agreement that it ought 


posium on the 
was 


naire men in re- 


opinion on 


to be possible to maintain a high 
average speed between cities; which 
indicates the high-speed 
highways built to carry traffic safely. 


need for 


elimination of grade crossings, lim- 
ited access, separate local lanes, and 
by-passes around congested areas. 


Adequate study needed 


Murray D. Van Wagoner, com- 
missioner, Michigan state highway 
department, ina paper on highway 
trafic and motor vehicle taxation, 
made a special plea for an adequate 
study of traffic 
ments as the basis for all highway 
planning. If an efficient 
system is to be developed, said Mr. 


highway require- 


highway 


Van Wagoner, it must be built with 
due consideration to (1) the origin 
and destination of various kinds of 
traffic; (2) 
streets and highways: (3) speed at 
which its elements travel 
and (4) 
the planning of new routes to aid 


volume in which it uses 
various 
under various conditions; 
in the development of the state's 
natural resources. It also is essen- 
tial that information concerning ur- 
ban and rural areas be gathered sep- 
arately. Traffic should be classified 
as to commercial or passeyger, and 
passenger traffic should be further 
classified as to the social or recrea- 
tional which is Mr. 
Van Wagoner quoted Thomas H. 
MacDonald stating that from 70 to 
75 per cent of highway traffic is gen- 
erated by and 
motives. 

After outlining the 
needed and reviewing some of the 


end served. 


social recreational 


information 


obvious inadequacies of our present 
highway system, Mr. Van Wagoner 
took up the subject of motor-vehicle 
revenues and reviewed the history 
of motor-vehicle taxes in Michigan. 
On the use of motor-vehicle revenues 
he said, in part: “Safe, efficient and 


well sustained highway service as 
well as common fairness to automo- 
until the 


adequately —im- 


bile owners demands that 
major roads are 
proved, the bulk of the motor-vehicle 
revenues must be devoted to those 
highways which carry the bulk of 
the trafe contributed by rural 


alike. This 


exclude a_ considerable 


and 


urban residents will 
necessarily 
mileage of urban streets and rural 
roads from improvement at the ex- 
pense of motor-vehicle revenues. If 
any motor-vehicle revenues are allot- 
ted to those local roads and streets, it 
should not be greatly in excess of 
the amount they generate. Some 
form of general tax should pay the 
bill for any further needed improve- 
ments on them. Improvement of 
motor-vehicle funds 
should not take place until trunk- 
line arteries or relief streets thereto 


In or 


urban streets by 


near cities are completed.’ 


Distribution of revenue 
Motor vehicle should pay 
a large part of highway service cost, 
said Roy W. Crum, director, High- 
way 


users 


Research Board, in discussion 
of Mr. Van Wagoner’s paper, but 
to require them to pay all the cost 
is unsound, The community as a 
whole must have access to the land 
and homes and should be required 
to pay part of the cost. How the 
cost should be distributed is a de- 
batable question. On trunk highways 
the user is the principal beneficiary 
but on local roads the adjacent land 
and communities are large benefici- 
aries. Probably the road survey now 
being carried out by the states under 
the U. S. Bureau of Public Roads 
will provide data om which to base 
a fair distribution of the cost. As 
to distribution of the gas tax, Mr. 
Crum said that the traffic survey and 


statistics of fuel consumption should 












































































License fees 
allocated to the state 
road system on the basis that it is a 


aid in its allocation. 
can well be 


' 


ready oO-serve charge. 


Highway trends 


Thomas H. MacDonald. chief. 
LU. S. Bureau of Public Roads, in a 


paper presented by C. D. Curtiss of 


| 
his staff, pointed out that the large 
other 


purposes and the spread of revenues 


+ 


diversion of highway funds to 


over a wide variety of roads has re- 
difficull 


highway 


he hands of 


builders. He | lieve s th ii the survey 


sulted in placing a very 


problem in t 


now in progress will serve to im 
prove future highway planning ma- 
terially. 

(s to highway trends. Mr. Ma 


Donald said that the present trend 





is definitely toward a classification 
of highwavs on the basis of us 
Elimination of tilroad erad : 
s on all 1 r highways is now 
accepted as an objective. and fol 
lowing that will come the elimina 
) ol rossings with other high 


l . 1 
Hichway arteries to the cet 


rs of large cities will come in the 
rear future. There is a need for 
considerable mileag of  super- 
highwavs but they must be based on 
findings of the nation-wide su 
now nh progress and should he 
built only where traffic warrants 
them on an income basis. They 
should not be laid out as a trans- 


mtinental system, 
Fred Lavis, consulting engineer, 
New York, former engineer of the 
New Jersey 
ment, said that he 


highway depart- 
found Mr. Mac- 


Donald's paper in pleasing contrast 


state 


to many recent discussions of our 
highway problem because Mr. Mac- 
Donald faces realities. As evidence 
of the unrealistic view. Mr. Lavis 
quoted Miller McClintock as_ stat- 
ing that the American highway sys- 
tem must be scrapped. 

On the subject of highway plan- 
ning. Mr. Lavis said that we must 
recognize the commercial aspects of 
highway requirements and that high- 
way funds must be spent on facilities 
to serve the greatest need rather 
than on imposing schemes that serve 
relatively few. Designing highways 
for speeds of over 50 or 60 miles an 
hour is not justified. he said: de- 
signing for speeds of 100 miles per 
element. 


ignores the human 


Further, as maximum traffic capacity 


hour 
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is attained at speeds of about 35 miles 
per hour, and as present needs are 
for the 
any expenditure in excess of that 


greatest possible capacity, 
required for speeds of around 50 
or 60 miles an hour is not justified. 

Burton W. Marsh, director, Safety 
and Traffic Engineering Department, 
American Automobile Association, 
stated that it is encouraging to find 
that highway engineers now are giv- 
ing such wide attention to use prob- 
lems and, to the location and elimina- 
tion of existing hazards. 


Trunk highways 


Prunk-line 


politan areas and the place of the 


highways in metro- 


express highway in the modern road 


‘ | le 
svstem were made the subject of 
" 
1] 


further discussion at the highway di 
vision meeting on Thursday. LeRoy 
C. Smith. chief engineer. Wayne 
County Road Commission, — stated 
that change in route use is one ol 
factors to be consid- 


the important 
i design. Li 


ered in’ trunk 
the hub of today 


served by arterial roads. he 


hichway 
not ad qual ly 
said. it 
will not be the hub of tomorrow and 


expenditures for inadequate arterial 
roads thereto will be largely wasted. 
Mr. Smith laid especial emphasis on 
adequate right-of-way 
Details of the 


change in the 


the need for 
for major highways. 
highway design” may 
future but if the right-of-way is 
adequate they will present no prob- 
lem. In Detroit the minimum width 
of 100 ft. 


highways, 86 ft. for secondary, 204 


is specified for major 


ft. for superhighways, and 150 ft. 
for parkways. 

Mr. Smith outlined the 
highway plan of Detroit and stated 
that the chief reason for Detroit's suc- 
cess in getting so much accomplished 
is that the law effect to 
the plan contains adequate condem- 
Since the master 


master 


giving 


nation provisions. 
plan was adopted a supplementary 
plan has been added which provides 
for cutting 204 ft. streets through 
blighted supplement the 
original superhighway system. This 


areas to 


is expected to increase property 


values and to relieve the load on 
the main system. 

Robert Kingéry, secretary, Chi- 
Regional Planning 
tion, in discussing Mr. Smith’s paper, 
said that one of the chief factors in 
the success of the Detroit work is 
the continuity of personnel direct- 


cazo Associa- 
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ing the work. Chicago's problem js 
complicated by the extensive 

up area surrounding the Loo; 
trict. About all that has bee 
complished within the city p 

is the work along the 14 miles of 
terfront. Plans for a major 
highway to the west call for 


solid blocks of buildings to ma 


highway on wl 


can be laid out to best suit 


Mr. Kingery is in fay 


wide 


wide lich pave 
needs. 
cutting highways th 
blighted areas and stated that 
resulting improvement in real « 
values, reduction in cost of fi 
police protection, and decreas 
in tax delinquencies will go a 
way toward offsetting the cos 


Express highways 


express highway 


| 
modern road system, | 


rot, Jo 
Crandell of the University 1 
nois said that the sunerhighwa 


A 
best exemplified by the supe 


ways at Detroit with their p 


ions for motor vehicles, rapid 
sit. pedestrians, etc. He endo 
statement made by A ww. BD 
(ENR, June 24. 1937. p. 946) 


i 
the usefulness of express roads 


»«l rapidly by the 


bye reduc 


ments of gas stations, hot dog st 


} 


etc.. unless encroachments are « 
lly restricted by zoning or 
Prof. Crandell said 
large cities need to build exp 
highways to keep on the map. H 


lu 


means, 


favors a system of express high 
ways “across and up and down 
land,” and outlined the major routes 
to be followed by such a system. 
Robert B. Brooks, consulting en- 
gineer, St. Louis, took the opposite 
view to that expressed by Professor 
Crandell in regard to a network of 
highways connecting all our major 
Our major 


system, he 


centers of population. 
express highways} said, 
should be built only to meet our 
current needs, not laid out like the 
German system. He sees no eco- 
nomic justification for a network as 
proposed by Prof. Crandell. 

In further discussion it was brought 
out by S. Johannesson, Trenton, that 
express highway planning must take 
into consideration the fact that the 
express highway not only serves ¢x- 
isting traffic but causes the develop- 
ment of other traffic. Prof. John 
S. Worley, Ann Arbor, stated that 
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the first. essential to the construc- 
tion of express highways is a com- 
plete study to determine where the 
ereatest need lies. He questioned the 
monetary values placed on many 
of the supposed savings that are 
used to justify construction of ex- 
press roads, bridges, etc. As an 
example, he cited the practice of 
putting a monetary value on the 
time saved by all passengers in motor 
vehicles, including babies. Prof. 
R. L. Morrison, Ann Arbor, urged 
conservatism in planning express 
hichways and pointed out that if 
Michigan spent as much as 10 per 
cent of its highway income on such 
roads it would only build about four 
miles each year. 


Subsurface utilities 


The city planning division devoted 
its time to consideration of the work 
of its committee on the location of 
underground utilities, organized five 
years ago. Arthur W. Consoer, chair- 
man of the committee, spoke on the 
need for subsurface planning and 
H. H. Kranz, another member of the 
committee, discussed the basic prin- 
ciples involved. 

Mr. Consoer, on the question of 
needed planning, stated as follows: 
Engineers as a matter of routine con- 
pipe filtration 
plants and sewage treatment plants, 
but few have taken steps to provide 
tunnels in the city streets to house 
underground utilities in congested 
sub-surface situations in order to fa- 


struct galleries at 


cilitate access to the utilities, to sim- 
plify enlargement of such services, to 
prevent unnecessary investments in 
cable, pipe, ete., to prevent breakage 
of conduit and pipe and to eliminate 
destruction of pavements for work in 
connection with underground _util- 
ities and to eliminate interruptions 
to trafic caused by work on under- 
eround utilities installed in the usual 
manner. 

No sustained effort has been made 
to correlate the sub-surface opera- 
tions of utility companies, sewer de- 
partment. water department and other 

‘encies in charge of underground 


I*,° 
| 
i 


iulities and to correlate such under- 
ind operations with new paving 
tk. The need for such coordina- 

is apparent, but due to some 
inge perversity or to the pressure 
eemingly more important  activ- 
‘in city engineering offices, prac- 
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tically nothing has been done in 
United States cities and 


bring about the organization of ef- 


towns to 


fective coordinating committees on 
the location of underground utilities. 
Mr. Kranz, in his paper, stated that 
in street reconstruction the chief prob- 
lem is the underground one; the pav- 
ing presents the engineers with few 
problems. Cities, he added, should 
stop haphazard location of gas, water, 
sewer, electric and telephone utilities. 
As a first essential to this they should 
establish an underground agency, 
probably as a subdivision of an ex- 
isting department, which would set up 
an accurate system of record keeping 
and adopt a policy for granting per- 
mits and assigning areas to the sev- 
eral utilities. This policy, he stated, 
must necessarily be flexible because 
of inevitable conflicts. Mr. Kranz rec- 
ommended use of the Am. Soc. C. EF. 
“Outline of Suggested Practice for 
Location of Underground Utilities.” 


Great Lakes transportation 


The waterways division devoted it- 
self to a consideration of the Great 
Lakes navigation system, the princi- 
pal paper being a comprehensive his- 
torical review of the development of 
the Great Lakes as a navigation sys- 
tem prepared by Brig. Gen. Max C. 
Tyler. The first surveys for navigation 
purposes were made by the army en- 
gineers on Lake Erie in 1819, work 
was begun on harbor improvements 
at Cleveland in 1825, at Oswego in 
1827, and in Chicago in 1833. The 
first Welland Canal was built by the 
Canadians in 1829, and the first locks 
at the Soo were built by the state of 
Michigan in 1855 to facilitate ore 
and lumber movement. Improvements 
have continued progressively since 
that time until now channels have a 
depth generally of 25 ft. and widths of 
from 600 to 800 ft. for two-w ay traffic. 

Summing up, General Tyler said 
that the present results have been ob- 
tained by the application of good 
engineering and sound business judg- 
ment, and by planning for the future 
only so far as definite benefits could 
be foreseen. 

In answer to a question as to the 
manner in which matters of inter- 
national aspect such as aids to navi- 
gation, locks and channel construe- 
tion have been arranged, General 
Tyler replied that improvements in- 
volving channels through Canadian 
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waters were matters to be taken up 
with the Canadian government by 
our State Department. He further 
stated that whenever necessity arose 
for channel improvement, the loca- 
tion was selected on the side of the 
international boundary giving the 
best alignment and least construction 
expense. The new Welland Ship Canal 
was referred to as one of the improve- 
ments made by the Canadian govern- 
ment and used by all vessels whereas 
on the St. Mary’s River downbound 
deep-draft vessels use the American 
locks 
available over the sills than 
those of the Canadian locks. L. C. 
Sabin, vice president, Lake Carriers’ 


because greater depths are 


over 


Association, discussed the interna- 
tional aspect, attributing the coop- 
eration of the American and Canadian 
governments to the lack of red tape, 
and the general confidence in the en- 
sineer officers in negotiations con- 
cerning both parties. Expenditures 
by the Canadian government for im- 
provements on the lakes were stated 
to be in proportion to the amount of 


Canadian traffic. 
Lake level improvements 


Recent developments in connection 
with the proposed compensatory 
works in the St. Clair River were the 
subject of comment by Col. C. R. 
Pettis and Sherman Moore of the 
U. S. Lake Survey. Construction of 
3L rock sills across the river bottom 
as a means for raising water levels 
in Lake Huron and Lake Michigan 
was recommended by the St. Law- 
rence Waterway Joint Board and 
was authorized by Congress in 1930. 
The sills were to be of loose rock 
with crests 50 ft. wide and with up- 
stream and downstream slopes of 1 
on 3. 

In 1931 the Lake Survey was in- 
structed to make a study of the pro- 
posed compensatory works and ex- 
periments were begun in a_ small 
flume at Ann Arbor. Subsequently 
studies were conducted at the U. S. 
Waterways Station at 
Vicksburg, first in a flume and then 
in a large model of the St. Clair 
River channel. 


Experiment 


These tests showed that flow over 
such deeply submerged weirs differs 
from that over the usual broad-crested 
weir, and that backwater is primarily 
a function of the turbulence produced 


by the obstruction. They showed 
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further that sills with vertical up- 
stream faces would produce the great- 
est turbulence and the greatest back- 
water. 

The authors of the paper said they 
believed that the sills will not in- 
crease the difficulties of navigation 
but that their construction has pre- 
sented a problem not yet satisfac- 
torily solved, nor is it known what 
their maintenance cost will be. 

In view of their studies. the au- 
thors question the economic value 
of the large expenditure involved. 

No construction work has been un- 
dertaken. Money was allotted for the 
construction of two sills a few years 
ago but the 
would not 


Canadian government 
start of 


work until higher lake levels had been 


consent to the 


attained through natural causes. 

In the absence of C. O. Wisler. 
professor of hydraulic engineering. 
of Michigan, 


much to do with the experimental 


University who had 
work referred to in the paper. Louis 
E. Avres. 
Arbor. 


it was stated that the usefulness of 


consulting engineer, Ann 
read a discussion in which 


compensation to navigation exists 


only during low water years, and 
that there might be serious objec- 
tion to it because of the effect on 
the lower or downstream lakes. 

Regulation rather than conpensa- 
tion was suggested in further discus- 
sion, with a view to providing per- 
manently higher lake levels with large 
discharge channels. Reference was 
made to the possible diversion of 
water from the Hudson Bay drainage 
area to the Great Lakes. as proposed 
by Canadian engineers. 

Mr. Moore expressed the opinion 
that regulation is not possible except 
in considering individual lakes. and 
that there are two diametrically op- 
the navigation inter- 


ests desiring uniform lake stages, and 


posed interests: 


the power interests desiring uniform 
flow. 


Tourist problems 


tourists 
were the subject for discussion by the 


Problems presented by 
sanitary engineering division. Edward 
D. Rich, engineer of the Michigan 
Department of Health, said that in the 
season from July 1930 to July 1931 
operators of foreign cars to the num- 
ber of 2.500.000 visited Michigan and 
spent $274.000.000 in Michigan towns 
and summer resorts. 
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Subjects to be considered in the 
regulation of trailers as listed by 
Mr. Rich are, provision for adequate 
water supply and disposal of sewage 
and refuse, protection against the 
spread of fire in closely parked trail- 
ers and the regulation of unsightly 
construction to keep the parking areas 
from being a detriment to their neigh- 
borhood. 


Mackinac Straits bridge 


The proposed bridge across Mack- 
inac Straits to connect the two penin- 
sulas forming the state of Michigan 
was the subject for discussion at a 
general session held on Friday morn- 
ing. The principal paper was by Prof. 
James H. Cissel, consulting engineer 
to the Mackinac Straits Bridge Au- 
thority. 

Mackinac 
under considera- 
tion since 1920, three years before 


Proposals to bridge 


Straits have been 


the state inaugurated a highway ferry 
service. Limited studies of a bridge 
were made in 1928 which resulted in 
a preliminary estimate that a bridge 
from Mackinaw City to St. Ignace, a 
distance of about 54 miles. would cost 
$30.000.000. In 1933 the PWA was 
approached on the subject of grant- 
ing funds and in the following year 
the state set up the Mackinac Straits 
Bridge Authority 
issue bonds secured by tolls to finance 


authorizing it to 


a bridge at one of the proposed loca- 
tions. The bridge authority engaged 
Charles Evan Fowler as temporary 
chief engineer as he had made the 
initial proposal in 1920, and applied 
to the PWA for funds, but its appli- 
cation was disapproved in 1935. Sub- 
sequently Francis C. McMath was ap- 
pointed chief engineer and James H. 
Cissel consulting engineer. 

Only $13,500 has been made avail- 
able for studies, hence the bridge au- 
thority has been handicapped tor lack 
of adequate information upon which 
to prepare full estimate of costs. The 
present plans call for a bridge 5.18 
miles long with a main cantilevered 
span of 1.700 ft. and with main piers 
in water of depths up to 180 ft.. es- 
timated to cost $32,400,000. The 
bridge is designed to carry two rail- 
road tracks in addition to the road- 
way. 

Traffic has increased from 75.000 
vehicles in 1926 to 215.000 in 1936, 
over 10.000 of which were trucks. 
Four ferries are now in service dur- 
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di 


ing the summer season. but ey 


there are very long delays in 


ing the straits and it appears « 
that several million dollars wil! 
to be spent on expanding th: 
service if a bridge is not built. 
Discussion centered chiefly ar sun 
the economics of the pro) 
whether the bridge could be 
a paying proposition with continua 
tion of the present ferry tolls \ \yic} 
average $1.77. Looking ahead 39 
years, C. F. Goodrich, chief eneinver. 
American Bridge Co., concluded {)a 
there was reasonable evidence {)a! 
the bridge could be amortized with a 
toll of $1.00 per vehicle. He said fur- 
ther that Michigan might well finance 
part of the cost out of highway rev- 
enues just as it finances the cost of 
any other major highway link. 
Analyzing the present and_pros- 
pective cost of continuing the ferry 
service and bringing it up to meet the 
growing traffic 


Carlton §. 
Proctor, consulting engineer, New 
York, concluded that the state could 
better afford to build a bridge tha 
to make a major capital outlay for 
additional ferry service. 


needs, 


No insurmountable problems 


No insurmountable physical pro! 
lems seem to stand in the way of th 
construction of the bridge, but Mr. 
Proctor pointed out that the two n 
piers. which will have to be located 
in 180 ft. of water and will be at th: 
edge of a deep canyon, present new 
problems in the pier building art. 
Borings show that from 30 to 40 ft. 
of difficult sinking materials overlie 
the rock at the pier sites. Although 
piers of the Bay Bridge were car- 
ried to depths of around 240 ft. be- 
low water level, the maximum depth 
of open water encountered in San 
Francisco Bay was 120 ft. 

George T. Horton, president. Chi- 
cago Bridge & Iron Co., supplemented 
the information concerning the pro- 
posed bridge with a discussion of th 
possibility of building a submerged 
vehicle tunnel across the straits. Ed- 
win F. Wendt, consulting engineer. 
Washington, stated that it appeared 
to him that the cost of the brid; 
project would be greater than the 
estimates indicated, especially as de- 
preciation was included, but he felt 
confident that if all the factors in- 
volved are considered, the project 
will pay large dividends. 


pinch ascites 
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New York Housing Projects 
Winning Tax Exemption 


fax exemption for limited dividend 
housing projects appears to have been 
»ted by New York City, with the 
recent restoration of the buildings of 


the Amalgamated Housing Corp. and 


Amalgamated Dwellings, Inc. to their 
tax exempt status without formality of 


icct 
a 


a tr il. 

[he buildings in limited 
housing projects under supervision of 
the New York State Board of Hous- 
ing, were originally declared exempt 
from local real estate taxation when 
the New York state housing law was 
enacted in 1926. In 1927 New York City 
enacted a law granting such exemption 
for a period of 20 years. Projects en- 
joved this exemption without question 
until 1933, when New York City 
amended the local law to require the 
approval of the board of Estimate and 
Apportionment before granting exemp- 
tion to the projects thereafter erected. 
Shortly after, as part of the general 
move to reduce tax exemption, the 
hoard of taxes and assessments put 
the projects in the tax rolls, thereby 
corporations to 


dividend 


forcing the housing 
begin court proceedings reviewing the 
hoard’s action. 

So far four decisions uphold the 


right of limited dividend housing 
projects to tax exemption. Although 


the city’s appeal from the decisions 
will keep all the cases in the court for 
another year or two, the recent action 
of the city on the Amalgamated com- 
panies indicates an acceptance of the 
tax exemption status of the project. 


New Chicago Sewer Link 


Opened July 26 


The Sanitary District of Chicago on 
July 26 opened its new $3,500,000 
combination storm and sanitary sewer 
serving the western suburbs of Oak 
Park, Berwyn, Forest Park and Stick- 
ney. Started in April, 1936 the 51% 
mile drain varies from 9 ft. 4 in. to 
13 ft. 9 in. in diameter. About half its 
length was blasted out of rock, other 
portions were tunneled through clay 
and muck, and where soil conditions 
permitted open cuts as deep as 20 ft. 
were employed. 

Near the new sewage treatment 
works in Stickney, a control structure 





shunts the storm water directly into the 
drainage canal without treatment. Work 
on the entire program is well on sched- 
ule and completion by December, 1938 
is practically py a B.S. 
Supreme Court decision, diversion of 
Lake Michigan into the 
Chicago River for sewage transfer 
be cut to 1.500 cu.ft. per sec. by Janu- 
ary, 1939, At present diversion is about 
2.500 cu.ft. The 


before the 


assured. 
water from 
must 


maximum diversion 


program was started was 
in excess of 7.000 ft. per see. Construe- 
tion is proceeding on the lock at the 
mouth of the river to control the flow 


from Lake Michigan. 


Connecticut Building Strike 
Ended by Pay Rise 


Work has been resumed on building 
projects in Waterbury and Greenwich, 
Conn., which had been brought to a 
standstill for several days by a strike 
of hodcarriers, laborers, masons and 
carpenters. The new Waterbury union 
of hodcarriers and laborers was given 
union recognition and wage increases. 
Laborers and hodearriers will receive 
65 cents an hour with a 40 hour week 
for hodearriers and a 44 hour week 
for laborers with time and one-half for 
overtime, 

In Greenwich, common laborers for- 
merly paid $5 and $6 a day, will now 
receive $6.40 and $7.50 a day. 


Road Builders Begin Study 
Of Accident Causation 


A study to determine the effect of 
faulty highway design in producing 
automobile accidents is being begun 
by the Problems Committee on Analysis 
of Accident Records, a subcommittee 
of the American Road Builders Asso- 
ciation’s Committee on Safe Highways. 

The committee will analyze accident 
data on 50 pieces of highway through- 
out the country on which there is a 
large number of accidents. Data to be 
collected will include a collision dia- 
gram showing all the motor vehicle ac- 
cidents for some given period of time, 
and a short summary of the accident 
experiences to explain the collision dia- 
grams. A blueprint of the highway lo- 
cations and a photograph, if possible, 
will also be made in such a way as to 
show all the design features. 


EEK 
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Extra Water Demand 
For Air Conditioning 


Commerce studies find increased 


demand on water system from air 


conditioning 


The inereasing use of air condition 


Ing apparatus in the United States. with 


demand for increasingly 


large quantities of water, much of 
which when used once is discharged 
into ewer systems. Is a matter oi 


growing concern to officials of many 
muni ipal governments, according to ; 
tudy made public July 24 by th 
Marketing Research 

Department of Commerce. 

entitled “Effect of City 


Facilities on the 


Division of the 


The 
Water 
Market for Air Conditioning Equip- 
that installations of air 
conditioning units have increased about 
1.400 per 1933 to the end 
of 1936 and that horsepower used has 
increased from 168.880 at the end of 
1932 to 432.796 at the 1936. 
Thirty-eight of the 92 cities reported 
upon in this study informed the de- 
partment that steps had already been 
taken or were being considered to limit 


report, 
sewerage 


ment.” states 


cent from 


end of 


the use of water-using air conditioning 
equipment. 

Because of the limited sewerage ca- 
pacity in the loop district of Chicago, 
the installation of water-using air con- 
ditioning plants which are not equipped 
with a cooling tower or otherwise 
equipped to avoid the necessity of dis- 
charging water into the sewer system 
is being discouraged, it is stated. Cer- 


Chat- 


tain cities, including Atlanta, 
tanooga, Columbus, Ohio, Dallas. St. 
Paul, Scranton and South Bend are 


now using the full capacty of their 
water system and are not in a posi- 
tion to furnish additional water until 
the system has been enlarged. Many 
other cities throughout the United 
States are now using from 75 per cent 
to 90 per cent of their available water 
capacity and could not readily furnish 
additional large quantities of water, it 
was pointed out. 


Highway Officials Meet 


in Portland 


Representatives of highway depart- 
ments of eleven western states will 
meet in Portland. Ore.. Aug. 16, to con- 
sider standardization of Pacifie high- 
way codes. The meeting was called by 
Ray Ingles, director of the California 
department of motor vehicles, to draft 
an interstate contract providing for rec- 
iprocity in treatment of commercial 
and private vehicles on highways. 
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Two Generators Added 
At Boulder Dam 


Two large generating units which 
will bring the installed generating ca- 
pacity at Boulder Dam to half of its 


1.835 


full value of 1,835,000 hp. were pro- 


vided for on July 22 when Secretary 
of the Interior Ickes awarded con- 
tracts totaling $1,985,000 for electrical 
equipment. When these units are oper- 
ating, and half of Boulder Dam’s ca- 
pacity is installed, the dam will have 
a larger output than any existing hydro- 
electric plant in the world. 

The chief items contracted for were 
two vertical-shaft 115,000-hp. hydraulic 
turbines and governors to be obtained 
from Allis-Chalmers Mfg. Co. on_ its 
bid of $1,080,000. Contracts for auxil- 
ijary equipment were awarded to the 
General Electric Co. and the Pacific 
Electric Mfg. Corp. 

Four generating units, similar to 
those now to be installed, are already 
operating on a firm power basis, serv- 
ing the city of Los Angeles and other 
municipalities in Southern California. 
Two additional units are now in proc- 
ess of manufacture. When completed 
in 1938, these will serve the metro- 
pelitan water district of Southern Cal- 
ifornia. The units just contracted for 
will be ready for operation in 1939 
and 1940. 


Ontario to Dig Channel 


A channel from the southern end of 
Longlaec in northern Ontario to Lake 
Superior to provide for the passage of 
250.000 cords of pulpwood annually 
has been planned by the Ontario Hy- 
dro-electric Power Commission. The 
Ontario government is contributing 
$100.000 to the total cost, $687,000. The 
waterway is to be complete by June 1, 
1938. Diversion of this water will add 
1.250 ¢.f.s. to the flow of the St. Law- 


rence watershed. 


Patrick Will Head Surveys 
For Soil Conservation 


A. L. Patrick has been appointed to 
direct survey activities of the Soil Con- 
servation Service. As chief of the sur- 
vey division, Dr. Patrick will direct the 
work of the Soil Conservation Service 
in connection with flood control plan- 
ning under the provisions of the Omni- 
bus Flood Control Act of 1936 as well 
as the regular erosion and land use 
surveys required as the basis for soil 
conservation operations of the Service. 
Preliminary examinations on 222 water- 
sheds listed in the flood control act are 
being carried on in cooperation with 


: a 
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the War Department to determine the 
feasibility of making detailed surveys 
Jater as the basis for erosion and flood 
control operations. 

For the past three years Dr. Patrick 
has been on leave of absence from 
Pennsylvania State College while serv- 
ing as a technical and administrative 
official of the Service. He resigned his 
faculty post to accept the appointment 
with the Soil Conservation Service. 

Dr. Patrick graduated from Penn- 
sylvana State College in 1913 and 
served for six years in the Bureau of 
Soils of the Department of Agriculture. 
He then served as professor of soils at 
Pennsylvania until he was granted his 
leave of absence in 1934, to act as 
regional director for the Soil Conserva- 
tion Service in Pennsylvania. 


CALENDAR OF MEETINGS 


NATIONAL SOCIETIES 


CANADIAN Goop Roaps ASSOCIATION, 
annual convention, St. Andrews-by-the- 
Sea, N. B., Sept. 7-9. 


AMERICAN ASSOCIATION OF STATE 
Highway OrriciALs, annual convyen- 


tion, Boston, Sept. 27-30. 


AMERICAN Pusiic Works Assocta- 
TION, annual conference, Atlanta, Oc- 
tober 4-6. 


AMERICAN Pusitic HEALTH AssoctA- 
TION, annual meeting. New York, Oct. 
5-8. 


NATIONAL Councit or STATE Boarps 
or ENGINEERING EXAMINERS, annual 
meeting, Scranton, Pa., Oct. 11-13. 


NATIONAL Sarety Concress. Kan- 
sas Citv. Oct. 11-15. 


REGIONAL AND LOCAL 


Section Meetincs, AMERICAN Wa- 
TER Works Association. Central 
States, Dearborn, Mich., August 18-20; 
North Carolina, Wilmington, N. C., 
August 26-28: Rocky Mountain, Santa 
Fe, N. M., September 20-22. 


Nortu Carouina Society oF ENcrt- 
NEERS, annual convention, Wrightsville 


Beach, N.C., Aug. 13-14. 


Montana Brruminous CONFERENCE, 
annual conference, Glacier National 
Park. Sept. 7-9. 


New Encitanp Water Works As- 
SOCIATION, annual convention, Poland 
Spring. Me.. September 21-24. 


Rocky Mountain Sewace Works 
AssociaTION, first annual meeting. 
Santa Fe, N. M., Sept 20-23. 
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Wall Strengthening Urved 
For Needham Schoo! 


Recommendations have bee 
for repairs to the Needham 
junior high school which it is } 
will permit its safe reopenin 


school was shut last June whe: 

observed in the wall led to t! 
that the building was in an unsai{ 
dition. 

The school, erected about 14 
ago, was built with exterior wall. 0} 
brick and hollow tile. the brick 
4 in. thick and the tile 12 in. thick \, 
the roof. The three story buildin 
overall ground dimensions of 215 {t. }y 
65.5 ft., and the walls rise about 
above the foundation. A central int: 
corridor with hollow tile walls and 
inforced concrete flooring separates {| 
classrooms. The main flooring of th 
building is of timber construction. 

After the development of a 
terior wall crack and indications of 
certain amount of wall deflection. th: 
school was clésed as a_ precautio: 
measure. Investigation showed that tl 
south end wall was out of line by | 
in.. the southeast corner being out 
1. in. and the southwest corner 
1 7/16 in. The northeast wall was « 


°g in. at the center top and the east cor- 


it 


ner was out °4 in. The corridor walls 
in the attic space were found to } 
parted from the end walls by about 
the amount of deflection in the end 
walls. Joints in the parapet walls had 
opened, and masonry had been exposed 
to water. 

It has been recommended that neces 
sary pointing be done in various places, 
together with flashing. and that th 
end walls be strengthened by running 
flat steel bars about 25 ft. long as ties 
between the end walls and the corridor 
walls, placing two bars in each end 
of the building on each floor. It is be- 
lieved that this anchorage will provide 
the increased structural strength de 
sirable. 


Express Highway and Dike 
Proposed at Hartford 


A dike to protect the city of Hart- 
ford, Conn., against floods in the Con- 
necticut River, which would be topped 
by a four lane boulevard 7 miles long 
and traversing the entire length of the 
city from north to south, has been pro- 
posed by the city engineering depart- 
ment and is now being studied by the 
flood commission. 

The plan calls for widening of a 
number of the principal business 
streets, building of ramps, and con- 
struction of a new clover-leaf approach 
to the East Hartford bridge. 
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Cuanpcer H. NELSON, 37. a member 
the Baton Rouge contracting firm 
Nelson Bros.. died recently in San- 


ford Fla. 


Eumet H. Evper. 13. chief civil en- 
gineel of the Pyramid Coal Co. of 


Pine knevyville, Hl.. died in Ns Louis. 


Mo. July 20. 


F.C, Kerrican, 54, a director of the 
Canadian company operating the De- 
troit-Windsor tunnel and formerly con- 
nected with the construction of the 
Quebec bridge, died July 19 in Wind- 
sof, Ont. Mr. Kerrigan served as chief 


draftsman during the construction of 


the Quebec bridge for the St. Lawrence 
Bridge Co., representing the Canadian 
Bridge Co. He was later associated with 
the Great Lakes Shipbuilding Corp. of 
Detroit. 


Frank D. Crasr. Chicago architec- 
tural and engineering consultant. died 


July 23 in Evanston, Ill. at the age of 
57. A graduate in 1901 of the Massa- 
chusetts Institute of Technology. Mr. 
Chase early served as architect for the 
Chicago & Alton, the Minneapolis & St. 
Louis and the lowa Central Railroads, 
as well as for the Western Electric Co. 
In the course of his consulting prac- 
tice he designed numerous office build- 
ings in the Chicago area and through- 
out the Middle West as well as several 
Chicago hospitals. He was a past presi- 
dent of the Western Society of Engi- 


neers 


Wvyarr S. HAwkins, chief engineer 
of Division No. 3 of the Missouri high- 
way department, died at Hannibal, Mo. 
July 15 at the age of 61. From 1889 to 
1906. Mr. Hawkins was field engineer 
for the U. S. Dawes Commission, and 
after several years service with the De- 
partment of Indian Affairs, the Mis- 
souri, Kansas & Texas Ry. Co., and in 
private practice, he became state high- 
way engineer of Missouri. After two 
years in that post he entered private 
practice in Oklahoma City staying there 
intil the war. After service as captain 
in the 55th Engineers he began practice 
al Greenwood. Miss. 


Rosert S. SauNnpeRs, an assistant 
engineer of the New York City Board 
of Transportation, died in that city 
July 26 at the age of 53. Mr. Saunders 
Was a graduate of Cooper Union. He 
joined the engineering department of 
the New York Central Railroad in 
1903 and was later connected with the 
Hudson & Manhattan Railroad Co. In 
1912 Mr. Saunders entered the engi- 
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SPILLWAY CHANGES MADE AT HORSE MESA DAM 


Masos CHANGES are being made in 
the spillway of Horse Mesa Dam on the 
Salt River in Arizona as a result of 
ten years of experience. The pictures 
show, at the top, the dam as it was 
nearing completion in 1927. Flow from 
the six gates, totaling 67.000 sec.-ft. at 
full opening, was discharged directly 
down the canyon wall to the river 210 


ft. below. This year a lip has been 
added to the spillway so that the over- 
flow is thrown clear of the canyon wall, 
as shown in the lower picture, in which 
about 5,200 sec.-ft. is being discharged. 
Another view is shown on p. 216. The 
capacity of the spillway also is being 
increased by a tunnel through the can- 
yon wall to the river below. 





neering department of the New York 
board of water supply and after sev- 
eral years with that agency and with 
the New York City Public Service Com- 
mission he became connected with the 
Transit Commission. In 1924 he began 
his employment with the Board of 
Transportation. 


Josep M. Capp, Seattle civil en- 
gineer, died there July 20 at the age 
of 71. After his graduation from Royal 
Military College at Kingston, Canada, 
and several years service for the San 
Gabriel Rapid Transit Railway, he en- 


tered the U. S. Engineer Department 
in 1889, becoming assistant engineer 
at Portland. Three years later he be- 
came principal assistant engineer of the 
Seattle district, holding that position 
for fifteen years until he entered  pri- 
vate practice. Mr. Clapp was connected 
with the construction of the Grays Har- 
bor and Puget Sound Ry., was a for- 


mer chief engineer of Waterway Dis- 


trict No. 1 of Kings County, Wash., 
and was instrumental in the construc- 
tion of the Lake Washington ship canal 


at Seattle and the Lake Youngs reser- 


voir of the Seattle water system. 
























































-ENGINEERING NEWS-RECORD: 
MATERIALS AND LABOR PRICES 
Varket quotations on construction materials and wage rates reported monthly by ENR corre pondent 


higher at Philadelp! nd 75 cents per cu. yd. higher at 

Common labor is higher : “troit as are wage rates for stru 
und hoisting engineers. Skille rr wage rates at San J 
this month with the 6 h day inf for brick] and p 
the 6 hour d 
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PORTLAND CEMENT SAND AND GRAVEL “RUSHED STONE CRUSHED SLAG 


ding 4 er ie carload lots ] I rload 


1 
9 
Sh 
. 153 
2 


wr 


New Orleans 


Ode é ‘ vane 
1.25t t 1.00 
2.10 { t 1.50 
1.50t .65/. 959 
1 
1. 


New York 

Philadelphia 

Pittsburg! 

St. Lou 

San Francisco 

Seattle 3 


203 ; 1 
30 553 I 
15 ‘ 80t I 
27 on 50; 1 85) 
1 5 50 

: 1 7 1.33 ; 

t Delivered CEMENT: a 10c. allowed for each returnable bag. b 10c, per bbl. off for cash c Sales tax included AGGREGATES: d Per cu 
lots alongside docks. f Crushed granite. _g F.o.b. granite City, Ill hF.o.b, plant. CONCRETE: i Within three miles of Public Square. 7 5% di 
k Discount 35c. 500 to 2000; 70c. 2000 to 5000; 95c. over 5000. 1 Up to 200 cu.yd. m 50c. off for cash. n 25 ¢.y. or more, 

CASH DISCOUNTS, CEMENT to Contractors: truck delivery, 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer 
0c. per bbl. for payment within 15 days of date of invoice, in Montreal 5° if payment before 15sh. 


52 2 35 


RMHRNRHRN 


95 aa 7 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
rege for bags not included For cloth bags, add 40c. per bbl.; 1c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., 1 


Bagged Bulk Bagged 
Buffington, Ind $1 $1.65 Ironton, Ohio eas $1.50 
Crestmore, Calif ; 1 Iola, Kans..... ; 1.70 
Dallas, Tex. (Inc. 5c. tax | 1 La Salle, I] : : 1.70 
Hannibal, Mo | 1 Limedale, Ind 1.70 
Hudson, N. ¥ | 1.70 Mason City, Ia 1.70 
Independence, Kan | 1.6 Norfolk, Va.. 1.70 


= = 


WaAnaawn 


Northampton, Pa.... 

North Birmingham, / 

Richard City, Tenn 

Steelton, Minn 

Universal, Pa eek ; 
Waco, Tex. (Plus 5c. Tax in Texas 


LOWER PENINSULA, MICHIGAN. Uniform carload lot cement price established March, 1937. 





PAVING BRICK. BLOCKS. ASPHALT. ROAD OILS_F.O.B. CITY 


PAVING BRICKS AND BLOCKS PAVING ASPHALT ASPHALT BINDERS- CUTBACK ROAD ASPHALT 
Granite Brick Wood FLUXES ASPHALT OILS EMULSION 
per M, lots per M per sq. yd., Per ton, less than 80 Per gal., 80-300 pene- 
of 50,000, 3x4x8) in 34 in penetration, tration, Per ton, Per gal., Per gal 
4x4x8 in. carload lots 16-lb. treat Tank car Drums Tank car Drums Tank car Drums Tank car Tank car 
Atlanta " $75.00 $38.85 $2.25 $18. 20 $23. 41¢ $0. 07 28¢ $0. 104% . 0768he« . 1089h¢ $0. 0668¢ $0. 0834 
Baltimore ; 130.00 44.00 40 17.00 22.00 .075 .10 .09h 125h sseaks Kaden 
Birmingham 110.60 25.00 ; 19.00 24.00 .0878 . 1128 . 0A . 137h Pawites .06 
Boston 75.00 50 00 17.00 22.00 .07 .095 09h . 12h 075% . 095i 
Chicago ; 140.00 46.00 50 18.00 23.00 17.009 22.00g .O7h : .095 


Cincinnati 112.00 50 ee 13. 47 17. saz . 00 ; .078 
Cleveland 3.75a 50 85 18.00 21 081 .099 091k ; ; .09 
Dallas ’ ; 32.50 csead 18.80 22 ‘ . 105 80 
Denver ; 50 is hee aa wa Lae wes inal dake 
Detroit pate 00 ; . 16.727 f 20.10g . 60 


Kansas City 00 : : 18.50 7 . 1075 .077h 

Los Angeles 50.00 11.00 5 ; 15. 16g 00 Pee 
Minneapolis Sp aiai 25 21.70 ; . 137 . 85 .65 
Montreal 5. 00c 00 3 14.00 ’ .13 .0975h .01125h 
New Orleans .00 00 iwet os 14.00 .065 .09 .07h . 10A 


New York : 143d 5.00 .8 17.00 ; .10 09h .125h 

Philadelphia 00 45.00 eens 15.00 0 .085 .065h .095h 

Tittsburgh 00 40.00 arret 19.00 2 . 1125 .086h 121A 

St. Louis 37,00 cawhe 19.00 Ji 08h 115A 

San Francise 70.00 a 12.00 } 12. 00g 18. 0Cg 12.50 23.00 ; : a 

Seattle. .... 60.00 ewes 25.55 ; 19.509 25. 55y 15.50 28.50 0.75 1325 
PAVING BRICK: a 4}x6x5} in. per sq. yd. delivered. 6 4x5x9 in. aver. c Sales tax included. WOOD BLOCKS: d 2} in. 6 to 8b. treatment. \SPHALT: 

e Local reduction due to 20% reduction intra-state class freight rates, only Georgia affected. f Mexican. g Per ton. A Per gallon. Note: Paving asphalt, tans 

~ > thos »b wurer, N er to . 25.00; Trinids 22.00. (CT . q 

car or boat, f.o.b. Maurer, N. J., per ton, Bermudez, $25.00; Trinidad, $22.00 (Continued on second follou ing page) 








